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ABSTRACT  
Bushmeat contributes significantly to food security of rural people in developing countries. In 
regions where animal husbandry is not viable and access to domestic sources of protein is 
limited, bushmeat represents a primary source of animal protein. In rural marginalised 
communities where income opportunities are inadequate and livelihoods are prone to stresses 
and shocks, bushmeat is the cheapest food source, a primary source of direct income and plays a 
vital role as a safety net. However, in most regions where bushmeat is consumed, this is 
undertaken illegally. The results have been the decline in many of the world‘s large sized fauna. 
This effect is cascading down to medium and small sized bushmeat species. This represents one 
of the biggest challenges to conservation worldwide.  
This study assesses the drivers and impact of the illegal use of wildlife resources in South 
Africa, with specific reference to serval (Leptailurus serval) and oribi (Ourebia ourebi). 
Questionnaire surveys were conducted between October 2015 and March 2016 in the Midlands, 
KwaZulu-Natal, South Africa. In addition, two population viability analyses were performed. It 
was found that illegal hunting is prevalent in the Midlands, with hunters comprising 27% of the 
respondents. Most of the illegal hunting was concentrated around farmlands as compared to 
protected areas. Illegal hunters reported hunting primarily to obtain meat for household 
consumption, because of their preference for bushmeat. Little commercial use of hunted animals 
was reported. Most illegal hunters had encountered serval (27%) and oribi (68%) during their 
hunting expeditions. The population viability analyses revealed that oribi populations are highly 
vulnerable to illegal hunting while the serval are relatively resilient.  
In conclusion, illegal hunting in the region was not a result of limited access to alternative 
sources of protein, and bushmeat did not represent a significant source of livelihood security. 
Hunting for recreation was important to young males who claimed they had no alternative 
activities. Conservation initiatives aimed at curbing the illegal utilisation of wildlife resources 
should thus encompass inclusive education while promoting the sustainable utilisation of 
resilient species for bushmeat and traditional purposes. 
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CHAPTER ONE 
Introduction 
1.1 Introduction 
Meat derived from wild animals is referred to as bushmeat, it is harvested from a diverse range 
of species including insects, reptiles, birds and most commonly, mammals, particularly ungulates 
(Fa et al. 2005; Kaschula & Shackleton 2009; Ripple et al. 2016). For the majority of rural 
people residing in remote and marginalised regions, access to domestic sources of protein is 
often limited. As a result the readily available, accessible and affordable bushmeat represents a 
primary source of their protein intake (Fitzgibbon et al. 1995; Martin et al. 2012). For example 
in the Congo Basin, Central and West Africa, approximately 5 million tons of bushmeat are 
harvested annually (Fa et al. 2002). Similarly, in East Africa, a single hunter harvests an 
estimated 1077kg of bushmeat per annum of which the majority (80%) is for household 
consumption (Robinson & Bennett 2013). However, bushmeat consumption is not restricted to 
rural areas. A growing body of evidence highlights urban environments as markets for large 
quantities of bushmeat, harvested particularly from inside and around protected areas (Martin & 
Caro 2013).  
The recent increase in bushmeat consumption is in accordance with the growing 
commercialisation of the resource (Kaltenborn et al. 2005). Villagers, often unemployed, 
generate income by selling bushmeat to city dwellers, which in most cases is illegally obtained, 
(van Vliet et al. 2014). Hughes (2017) argues that the global illegal wildlife trade, which 
includes bushmeat, accounts for approximately US$20 billion annually. For the marginalised, 
bushmeat is consumed to fulfil protein requirements. However, for the wealthy, bushmeat has 
become a delicacy, served in restaurants and consumed during ceremonies and festivals (Sandalj 
et al. 2016). The inclusion of people with adequate access to alternative sources of protein in the 
consumption of bushmeat has increased its demand, and generally beyond its productive capacity 
(Bennett et al. 2002). Furthermore, bushmeat commercialisation has been exacerbated by trade 
in wild animal body parts for use in traditional medicine (Mainka & Mills 1995; Whiting et al. 
2013). Traditional medicine involving wildlife, has led to the endangerment of a number of 
iconic species including tigers (Panthera tigris), lions (Panthera leo), rhinos (Rhinoceros spp.) 
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and the Asiatic black bear (Ursus thibetanus) inter alia (Mills & Servheen 1994; Ngwenya 2001 
unpubl. data).  
Conservationists are disturbed by the rate at which wildlife is declining (Di Marco et al. 
2014; Cronin et al. 2015) and the continued rate of extinction of wildlife species (Carruthers 
1995). Although extinction is a complex result of a combination of threats acting together at the 
same time or alternating (Armstrong et al. 1998), over-hunting for human consumption is one of 
the primary threats that could lead to wildlife extirpation (Townsend 2008). Currently, many 
mammalian species are threatened with extinction due to illegal hunting (Ripple et al. 2016). 
Their failure to withstand illegal hunting pressures is exacerbated by factors such as habitat loss 
and degradation (Cullen 2000). Nonetheless, this crisis can be addressed and reversed. One of 
the first steps is the evaluation of the drivers behind such bushmeat practices which can be 
achieved through constructive engagement with hunters and consumers alike (Gavin et al. 2010; 
Nuno et al. 2013). However, due to the illicit nature of the activity, undertaking assessments 
remains difficult, as illegal hunters are challenging to identify and may be reluctant to participate 
in studies due to fear of persecution (John et al. 2010). As a mitigation measure, ways of 
engagement may be manipulated to achieve positive outcomes. Moreover, due to the complexity 
of the issue and the scarcity in financial resources, priority should be given to vulnerable 
mammalian species including rare, specialist and slow reproducing species. Priority should also 
be given to keystone and indicator species, as saving these could result in the protection of many 
other species. 
In the fight against biodiversity loss, conservation managers and researchers have grown to 
appreciate the importance of private lands and the role they can play in the conservation of 
species occurring outside protected areas. Formally protected areas remain a backbone of 
biodiversity conservation (Rands et al. 2010), as they provide formal systematic protection to a 
diversity of plant and animal species along with their associated habitats (Newmark 2008). 
Terrestrial Protected areas today cover approximately 12.7% of the earth‘s surface (Craigie et al. 
2010; Geldmann et al. 2013). Their importance is highlighted by a wealth of success stories, 
including those of populations recovering following PA establishments and records of species 
now only occurring within the boundaries of PAs (Caro & Scholte 2007). Such positive 
outcomes may be limited and erratically distributed owing to the diversity of challenges facing 
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protected areas today including limited financial and personnel resources, environmental 
irregularities and socio-economic issues inherent to various PAs (Kaltenborn et al. 2005; 
Western et al. 2009; Laurence et al. 2012; Geldmann et al. 2013; Selier et al. 2016). Factors in 
particular that hinder the expansion of protected areas have a greater effect on their viability to 
protect certain species. Some species‘ geographic ranges may extend beyond PA boundaries, 
while most PAs do not cover migration routes (Western et al. 2009; Craigie et al. 2010; Selier et 
al. 2014). As a result, a variety of species, including those of high conservation concern is found 
occupying private and communal lands (Newmark 2008; Humphries et al. 2016), where they are 
susceptible to retaliatory killings, illegal utilisation and habitat loss (Grey-Ross et al. 2012; 
Laurance et al. 2012; Ramesh & Downs 2013; Selier et al. 2014). For lands outside PAs to 
contribute significantly in conserving biodiversity, strong partnerships are to be established and 
incentives provided (Ezemvelo KZN Wildlife 2012a; Clements et al. 2016).   
 
1.2 Study rationale  
The rapid decline in the oribi (Ourebia ourebi, Zimmermann 1783) populations in South Africa 
is of concern. This decline is largely attributed to illegal hunting (Grey-Ross et al. 2010; 
Magwaza 2015), although habitat loss and fragmentation appear to be as detrimental. Oribi are 
specialist grassland species and represent an ideal indicator species for this threatened ecosystem 
(Coverdale at al. 2006). Their local extinction, like that of any other species, could have severe 
ramifications for regional biodiversity. Understanding the drivers of illegal hunting of oribi 
through hunter and relevant stakeholder engagement, could assist decision makers in the 
rehabilitation and management of oribi populations in the country.  
Although, fairly resilient to habitat transformation in most of its national range, the serval 
(Leptailurus serval, Schreber 1776) is a wetland specialist, and a potential keystone species for 
montane wetland conservation (Ramesh & Downs 2013). Servals face a myriad of human 
induced threats including illicit hunting for trade and traditional medicine purposes. Due to the 
illegality of these activities and limited research in this regard, there is a poor understanding of 
the drivers and impact of these activities on the viability of oribi and serval populations in South 
Africa. 
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1.3 Aim and objectives 
The aim of this study was to assess the drivers and impact of illegal hunting for bushmeat and 
muthi on serval and oribi in South Africa. In light of this aim, the following objectives were set:    
 To determine cultural and socio-economic aspects of the illegal hunting and use of 
serval and oribi. 
 To evaluate the severity of the illegal hunting of serval and oribi. 
 To undertake a quantitative assessment of the impact of illegal hunting and use on 
serval and oribi populations.  
 
1.4 Thesis structure 
This thesis is composed of five chapters. Chapter one provides an introduction to the study and   
chapter two the literature review. The literature review concentrates on the primary factors 
driving illegal wildlife resource use, for meat and traditional medicine in developing countries 
and the associated impacts. It further evaluates the conservation, governance and use of wildlife 
in a South African context. Chapters three and four are data chapters presented as independent 
research papers, formatted for submission to the South African Journal of Wildlife Research. 
Chapter three incorporates an evaluation of the cultural and socio-economic factors responsible 
for the illegal exploitation of oribi and serval, in South Africa. Chapter four encompasses a 
quantitative population viability assessment of the two species, under varying illegal hunting 
pressures, using Vortex. The conclusions and synthesis are presented in chapter five. In this 
chapter, study objectives are revisited and the main findings are incorporated. It aggregates 
chapters two, three and four. To avoid multiple overlaps, all references were combined into a 
single list provided after chapter five. 
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CHAPTER TWO 
Bushmeat and traditional medicine use in developing countries: a review of drivers 
and impacts. 
2.1 Introduction  
Poverty remains one of the greatest challenges facing developing countries (FAO 2015). Urban-
biased development policies have left the rural areas of these nations severely lacking in social 
and economic capital and levels of inequality are high (Sporton & Thomas 2002). Poverty is 
further perpetuated by continued rapid population growth (Bennett et al. 2002; Brashares et al. 
2004). This growth is often concentrated around protected areas with an annual increase of 3% 
around the Serengeti National Park in Tanzania, for example (Kaltenborn et al. 2005). In these 
areas, food insecurity and the levels of malnutrition generally remain high (Sylvester et al. 
2016). Natural resources have always been a support system from nature and have thus been 
utilised to meet daily and seasonal needs of many marginalised and intermediate rural 
households (Shackleton & Shackleton 2006; Golden et al. 2011; Atuo & O'Connell 2015; Diop 
& Scheren 2016; Smith et al. 2017). The resources include; firewood, charcoal, fish, edible 
herbs, medicinal herbs, honey and bushmeat among others (Njovu 1993; Aziz 2017; Smith et al. 
2017).  
Bushmeat is one of the main products harvested from the wild that rural households from 
developing countries of Africa, Asia and Latin America depend upon. Although definitions may 
vary, for instance, Lindsey et al. (2013: 18) defines bushmeat as ―meat from wildlife that has 
been acquired via illegal hunting‖. For the purpose of this review, bushmeat will be defined as 
meat derived from wild animals, either through legal or illegal means (Ebewore et al. 2015). It is 
considered illegal when it includes one or more of the following; violates regulations and 
ownership rights, exceeds established limits, is conducted out of season, or beyond demarcated 
areas, it involves the use of prohibited methods, is conducted without required permits, and 
involves endangered and/or protected species (Gavin et al. 2010). de Azevedo Chagas et al. 
(2015) argue that illegal hunting practices are a reflection of the local socio-economic, and 
ecological characteristics of the regions in which they occur. However, these factors are not 
enough to elucidate the drivers of illegal bushmeat hunting and the increase in this activity, due 
to its complexity (Cronin et al. 2015). This chapter reviews the primary drivers of illegal wildlife 
6 
 
use and the associated impacts. Further, wildlife resource governance and utilisation in South 
Africa are evaluated. 
 
2.2 Bushmeat utilisation  
Although agriculture is one of the primary livelihood strategies for the majority of people living 
in rural areas, these people are vulnerable to shocks and stresses arising from environmental and 
climatic changes, such as drought and diseases (Mazibuko 2013). Livelihoods are thus 
maintained through diversification (Shackleton et al. 2002), a phenomenon where people base 
their livelihoods on mixed strategies, for instance, wage employment and natural resource use 
(Berkes 2004). In areas where wildlife is readily available, subsistence and commercial bushmeat 
utilisation is one of the main ways in which rural marginalised communities broaden their 
livelihoods. The activity is illegal in many regions, however its increase has been due to factors 
that incentivise the need to consume bushmeat including; protein shortages, limited income 
sources, cultural requirements and poor law enforcement. 
2.2.1 Bushmeat for household consumption 
There is generally a high protein deficiency in rural areas of developing countries, particularly in 
Africa (White & Belant 2015). Although vegetal sources of protein may be available, access to 
animal protein is often limited. Bushmeat is a readily available and affordable resource, thus 
protein deprived households often exploit this resource for their needs. Today it represents a vital 
source of animal protein in many parts of the world (Fa et al. 2003). For example, in Kenya, 80% 
of the rural population consumes approximately 169.2kg of bushmeat per household annually 
(Barnett 2000). Rural livelihoods are prone to various stresses such as sudden job losses, crop 
failure, fish stock reductions and disease outbreaks (Brashares et al. 2004; Mazibuko 2013; 
Smith et al. 2017). When such stresses are experienced, bushmeat plays a vital role as a safety 
net and a supplement, in particular when stresses involve unanticipated reductions in agricultural 
output (Lindsey et al. 2013). Bushmeat consumption further compensates for crop losses due to 
wildlife crop raiders and/or livestock losses to predators (Fitzgibbon 1995; Barnett 2000; 
Loibooki et al. 2002; Kaltenborn et al. 2005; Kroos 2016). Such incidents often result from 
human encroachment onto wildlife reserves and the elimination of buffer zones surrounding 
national parks through agricultural expansion (Kroos 2016; Selier et al. 2016).  
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Bushmeat consumption predominantly escalates during the dry and early wet seasons 
(Fitzgibbon 1995; Kaltenborn et al. 2005; Lindsey et al. 2011), when wildlife visits the few 
water sources, agricultural activities are reduced and livestock mortality is increased (Barnett 
2000; Lindsey et al. 2011; Lindsey & Bento 2012). This seasonal variation in hunting activities 
is legitimate, however in some villages in Gabon and Tanzania, hunting prevails during the wet 
season, for this is when the economic crisis is more severe due to reduced labour as most 
temporary jobs are available only during the dry season (Coad 2007). The wet season is also 
when wildlife is not restricted to a few water sources and is more wide ranging (Coad 2007; 
Martin et al. 2012). However, for Tanzanian illegal hunters, the rainy season generally presents 
greater hunting opportunities as roads are unusable and thus game patrols are restricted (Martin 
et al. 2012). 
The consumption of bushmeat is dependent on species availability and accessibility (Martin 
et al. 2013). Livelihood activities and seasonal availability of other resources are significant in 
determining temporal differences in illegal hunting patterns. It remains unclear as to how much 
of the illegal bushmeat hunting is a necessity for food security, as there has been an increase in 
hunting and consumption of bushmeat by villagers with sufficient livelihood alternatives. In 
these cases, bushmeat consumption is driven by personal preference for reasons that include; it 
tastes better, it is healthy and entertaining to pursue (Hansel 2004). Therefore, solutions to 
bushmeat overconsumption are mostly site-specific. Nonetheless, economic and livelihoods 
improvements are still effective in reducing extensive bushmeat consumption when it is 
subsistence driven (Vasco & Sirén 2016), but it is more complex when it has extended beyond 
the rural areas into cities, through commercialisation.   
2.2.2 Bushmeat as a source of income  
Bushmeat is a source of income for households with limited income channels (Shackleton & 
Shackleton 2006; Coad et al. 2007; Pangau-Adam et al. 2012) and its importance in rural 
economies can be significant (Hansel 2004; Schlesinger et al. 2015). Commercially driven 
bushmeat hunting is practiced primarily by males with limited access to formal employment (i.e. 
unemployed and partially employed) in their late 20s and early 30s (Lindsey & Bento 2012). 
Although some of the meat may be sold locally (Martin et al. 2012), the biggest target markets 
are the cities (Fa et al. 1995), where alternative sources of protein are generally available. In 
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these areas bushmeat is served in restaurants and consumed as a delicacy during festivals and 
ceremonies (Barnett 2000; van Vliet et al. 2014; Sandalj et al. 2016). It is sold fresh, smoked, 
salted or frozen (van Vliet et al. 2014). Buyers are usually business people, teachers, government 
officials (Lindsey & Bento 2012), students (Sandalj et al. 2016) and field workers (van Vliet et 
al. 2014). Despite the abundance of domestic sources of protein in cities, access may be limited 
for a significant proportion of the population, including the unemployed and low income groups.  
 City dwellers with limited access to domestic meat can resort to bushmeat as it is generally 
cheaper than domestic meat. For instance, van Vliet et al. (2014) argue that in the Amazon, 
bushmeat is four times cheaper than domestic meat such as chicken and beef. Furthermore, a 
large income is generated from the sales and it can make a significant contribution to the hunters‘ 
monthly income. This money is used to pay for various services, purchase non-farm goods and in 
some cases, purchase fertilisers and pesticides to improve agricultural productivity (Shackleton 
et al. 2000). It is sometimes used to pay for school fees, with an increase in illegal bushmeat 
hunting for trade purposes coinciding with the end of school holidays (Warchol & Johnson 
2009). 
The commercial bushmeat trade has become so lucrative that most species are now 
harvested more for trade than for subsistence household consumption (Corlett 2007), sometimes 
leaving households‘ malnourished (Fa et al. 1995). In addition, hunting methods have advanced 
and are more effective in obtaining bushmeat. In most cases these hunting methods are illegal, 
and they include guns such as muzzleloaders and automatic rifles (van Vliet & Nasi 2008). These 
improvements in hunting methods are in accordance with the shift from a more subsistence based 
harvesting to a more commercial motivated extraction. These methods aid in taking large to 
medium sized and arboreal species which are often associated with substantial profits (Lindsey et 
al. 2011; Cronin et al. 2015). Large to medium sized species such as primates in Central Africa 
(Cronin et al. 2016) and ungulates in East Africa (Martin et al. 2013) are taken because of their 
high profitability. However, small to medium-sized species now dominate the informal bushmeat 
markets as a result of the dramatic reductions in large sized species. This is also attributed to the 
difficulty in extracting and transporting large species to markets (Fa et al. 1995), which in some 
cases are transported by bicycles (Lindsey et al. 2013). Commercially driven illegal bushmeat 
hunting has adverse implications, as large quantities of meat are required. Preferred and 
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generally hunted species are likely to include endemic (Fa et al. 1995) and endangered species 
(van Vliet et al. 2014; de Azevedo Chagas et al. 2015). The selling of other wildlife body parts 
such as skins, to be used in traditional medicine, increases the viability of trade driven illegal 
bushmeat harvesting. 
2.2.2.1 Traditional medicine 
 It is believed that wildlife possesses properties that play an important role in healing practices, 
rituals and religions of many people (Costa-Neto 1999). In China, over 1 500 wild animal 
species have been recorded to possess medicinal qualities and more than 180 animals are used 
for traditional medicine in Brazil (Alves & Rosa 2005). Animal based remedies and their 
utilisation remain under-represented in literature in comparison with plant based traditional 
remedies and their uses (Williams & Whiting 2016; Yohannes & Chane 2014). The use of wild 
animals in traditional medicine differs from that of plants, in that the historical discovery of 
traditional medicine was through the use of herbs. Plants are used in more remedies than 
animals. Moreover, some plant extracts (e.g. grapple tubers) are exported from rural Africa to be 
used in the making of western medicine while other animal derived medicines are supplemented 
with plant extracts to improve their effectiveness (Hunter et al. 1990; Mainka & Mills 1995; Van 
& Tap 2008). The medicinal resources derived from wildlife may be the only available source of 
healthcare for the majority of the human population with limited access to primary healthcare 
(Costa-Neto 2005; Alves & Rosa 2007; Atuo & O'Connell 2015). These are the marginalised 
communities living in distant rural areas with limited access to hospitals or community 
healthcare centres (Van & Tap 2008). Furthermore, the infrastructure in these areas is generally 
inadequate and this hampers access to the sick by healthcare representatives. Recently there has 
been an increase in the number of people residing in urban areas utilising this type of medicine 
and expanding its scope of demand (Whiting et al. 2013), despite numerous critics questioning 
its effectiveness (Swan & Conrad 2014).  
The use of animal derived traditional medicine remains highly controversial as it is 
considered to be based on superstitions, rather than on evidence of efficacy and is thus 
predominantly dismissed by western-trained medical professionals (Still 2003; Swan & Conrad 
2014). The safety of this practice is often questioned (Van Niekerk 2012) since it exposes 
patients and practitioners to risks of contracting zoonotic diseases (Nunkoo & Mahomoodally 
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2012; Yohannes & Chane 2014) such as Ebola. There is direct conflict between the two medical 
systems. Nonetheless, some studies have confirmed the pertinence of traditional medicine use 
(Costa-Neto 1999). Today it continues to gain popularity and is becoming a recognised 
livelihood strategy for traders and practitioners.  
There are a large number of animal taxa used in traditional medicine, including mammals, 
birds, reptiles, arthropods and fish. For example, use of salmon, which has valuable medicinal 
properties that include OMEGA 3 commonly used to treat and prevent arthritis (Costa-Neto 
2005). Echinoderms (Costa-Neto 1999), crustaceans, mollusks (Costa-Neto 2005) and annelids 
are popular in traditional medicine (Solavan et al. 2004). The most commonly treated ailments 
are respiratory diseases such as asthma (Costa-Neto 1999), impotency and infertility (Dedeke et 
al. 2006). Other uses related to medicine derived from wildlife resources include the use of body 
parts such as horns as instruments for the purposes of blood-letting and surgeries (Costa-Neto 
2005). Animals with magical and superstitious associations are sold in traditional medicine 
markets and used for various purposes including protection against bad spirits, as good luck 
charms (Costa-Neto 2005; Alves & Rosa 2007) and for sacrifices (Lev 2003).  
The majority of animal species recorded at South African markets are harvested locally, 
while the rest may be obtained from distant regions or neighbouring countries. For instance, most 
of the invertebrates sold at the Durban muthi market are harvested locally (Herbert et al. 2003) 
while others are sourced from the coast of Mozambique. This suggests a well-established cross-
border trade between neighbouring countries that is most likely linked to the growing demand for 
traditional medicine in the region (Dedeke et al. 2006). To accommodate this demand without 
compromising the integrity of biodiversity, in some Asian regions wildlife farms have been 
established to supply body parts for the traditional medicine market (Swan & Conrad 2014). This 
practice has been recommended for countries experiencing similar pressures (Ngwenya 2001. 
unpubl. data), to reduce the over-exploitation of wildlife species including those of conservation 
concern, for example lion, leopard (Panthera pardus) and black rhino (Diceros bicornis) among 
others.       
2.2.3 Bushmeat and culture  
People attach values and exhibit certain attitudes to wildlife (Kaltenborn et al. 2005). Bushmeat 
hunting and consumption represent cultural norms for some rural communities (Wilkie & 
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Carpenter 1999; Milner-Gulland & Bennett 2003; Ebewore et al. 2015), even for some urban 
individuals who are still in touch with their cultural heritage (Effiom et al. 2013). Various rituals, 
such as the passage of young men into adulthood and circumcision, often involve ceremonies 
that are associated with a high consumption of bushmeat (van Vliet & Nasi 2008; van Vliet & 
Mbazza 2011; van Vliet et al. 2014). Accompanying the cultural significance of hunting is its 
social importance. In Tanzania, hunting men receive respect in their neighbourhoods compared 
with those that do not hunt (Lowassa et al. 2012). Cultural importance can have a greater 
influence on illegal hunting and bushmeat consumption than generally perceived (Tieguhong & 
Zwolinski 2008).  
Moreover, in regions where illegal bushmeat activities are driven by unemployment with a 
cultural attachment, the emergence of alternative livelihood strategies may fail to curtail illegal 
hunting. Consequently, it is important for conservation strategies aimed at alleviating illegal 
bushmeat hunting to consider the influence of cultural factors. With these cultural practices come 
taboos which prohibit hunting and consumption of certain species perceived sacred or impure 
(Cullen et al. 2000; Nasi et al. 2011; van Vliet et al. 2014). Although these may reduce the trade 
value of these taboo species they are unlikely to reduce their harvesting (van Vliet & Mbazza 
2011). Moreover, such association are highly localised and are being abandoned due to the 
increasing demand for bushmeat.  
2.2.4 Law enforcement 
As a result of the unsustainable use of biodiversity resources including wildlife, legislative 
bodies exist that control the use of these resources. These vary in their coverage from 
international to local institutions. The Convention on International Trade in Endangered Species 
of Wild Fauna and Flora (CITES) is an example of an international convention regulating the 
trade in natural resources. CITES was drafted in 1963 and established in 1975, today 183 parties 
are signatories to the convention. CITES regulates international commercial and non-commercial 
trade in species of flora and fauna by placing them in one of three appendices (i.e. categories). 
Appendix I lists species that are at risk of extinction in the wild. No commercial trade is 
permitted, while any exports and imports require a permit. Appendix II lists species that are not 
necessarily threatened but for which trade needs to be controlled. A Party (country) that has 
already established protection instruments for a species but requires support from other parties to 
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enforce its sustainable utilisation may request for the inclusion of the species in Appendix III. 
Trading parties must ensure that trade will not have any detrimental effects on species involved 
and their populations in the wild. The notion behind CITES trade restrictions is that prohibitions 
will diminish the demand and force the use of alternatives (Swan & Conrad 2014). The 
Convention on Biological Diversity (CBD) is a further example of an international alliance 
concerned with the sustainable use of biodiversity resources, including wildlife, and a fair and 
equitable distribution of benefits derived from the use of biodiversity resources (Morgera 2010).  
Regional bodies established to conserve wildlife are of great importance for they are often 
based on attributes that capture the uniqueness of these regions. The Protocol on Wildlife 
Conservation and Law Enforcement as part of the Southern African Development Community 
(SADC) Treaty was passed in 1999 and entered into force in 2003. It acknowledges the state‘s 
sovereign rights in the management of wildlife resources which is accompanied by the 
responsibility to use and conserve these resources. Its main objective lies in establishing a 
common set of approaches to conserve and use wildlife resources sustainably (Morgera 2010). 
National legislature governs the use of wildlife resources on a national level through a set of laws 
and regulations. These laws vary per country, although similarities may be drawn, particularly in 
countries of the same regions.  
Countries have adopted various measures in an attempt to regulate hunting at a national 
level. In Gabon and Brazil, the use of wildlife by indigenous people is permitted on communal 
lands or on demarcated hunting grounds however, trade is strictly prohibited (van Vliet & 
Mbazza 2011; Vasco & Sirén 2016). In other countries the use of wildlife is regulated through 
quota and permit systems, strict prohibitions are established for species of high conservation 
concern (i.e. threatened and/or protected species) (Martin et al. 2012; Robinson & Bennett 2013; 
Lindsey et al. 2013). In addition, the use of certain hunting methods may be prohibited, for 
example, fire, snaring, trapping and hunting with dogs (Molewa 2010; Lindsey et al. 2013). Also 
prohibited is hunting in certain seasons commonly referred to as closed seasons, which may 
coincide with breeding times and thus prohibiting hunting allows time for breeding processes 
and juvenile growth.  
Law enforcement is the pillar of all these regulations and it is inadequate in most 
developing countries, hence the high prevalence of illegal hunting and trade in endangered and 
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protected species (Fa et al. 2002; Townsend 2008; Terborgh et al. 2008; Martin et al. 2012; 
Lindsey et al. 2013; Cronin et al. 2015). The inadequacy in law enforcement increases the level 
of bushmeat hunting, consumption and trade (Lindsey et al. 2013). Strong conservation 
frameworks exist, however their application remains poor (Hughes 2017). Moreover, laws 
governing the use of wildlife resources are not well communicated to the local people, whose 
livelihoods have been based on these resources for decades (Pangau-Adam et al. 2012). Local 
people believe that the resources belong to them and thus prohibitions are perceived as a method 
of control and deprivation. Traditional land-uses suddenly became illegal (Sporton & Thomas 
2002), this can be confusing and raise a number of questions accompanied by negative attitudes 
toward conservation (Warchol & Johnson 2009). In addition, while provisions for other wildlife 
uses are available such as trophy hunting in some countries, opportunities for subsistence or 
traditional hunting are limited (Booth 2010).  
Various factors hinder the effectiveness of law enforcement in developing countries. Most 
protected areas operate under scarce financial resources (Terborgh et al. 2008), as a result staff 
are demotivated and may overlook illegal activities. Shortages in financial resources deter 
effective protection as few game rangers can be employed, in large reserves this may lead to 
some sites being left unguarded and illegal hunters taking advantage of this (Aziz 2017). 
Insufficient wages encourage corruption, where game guards cooperate with illegal wildlife users 
for better financial gains (Warchol & Johnson 2009). When local authorities are involved in 
illegal hunting activities either in buying, selling or transporting (Terborgh et al. 2008), local 
hunters will seldom comply with the law (Bouché et al. 2012) and this is the case in most illegal 
hunting stricken regions. Moreover, wildlife criminals are seldom prosecuted (Terborgh et al. 
2008) and penalties may be weak (Slobodian et al. 2016) and this diminishes the gravity of the 
offence while encouraging further law breaking. The lack of cohesion in wildlife laws across 
national borders undermines adequate law enforcement (Slobodian et al. 2016). Law may exist 
and offenders be aware of it, however if not applied systematically its value diminishes and this 
may further escalate non-poverty related illegal uses of wildlife such as sport hunting (Shanee 
2012).  
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2.3 The impacts of illegal bushmeat hunting  
The impacts of the illegal hunting and utilisation of wildlife resources are far-reaching. 
Currently, 301 terrestrial mammals from developing countries are threatened with extinction as a 
result of illicit hunting and use (Ripple et al. 2016). Illegal hunting extends beyond undermining 
biodiversity integrity to affecting economic prosperity of developing countries. Ecosystem 
disturbances arising from wildlife over-harvesting have ramifications for communities that 
depend on these ecosystems. Subsistence hunting in many cases is considered sustainable 
however, this has been largely replaced with hunting for income which is demand driven and 
unlikely to be sustainable (Pangau-Adam et al. 2012). This shift from ‗hunting for the pot‘ to 
‗hunting for economic gains‘ is the principal driver of the bushmeat crisis (Redford 1992; 
Fitzgibbon et al. 1995; van Vliet et al. 2014). The effects of illegal hunting are heightened by 
indirect factors such as habitat fragmentation and loss, the building of roads and the 
establishment of logging concessions in previously inaccessible wildlife reserves (Effiom et al. 
2013; Kroos 2016). 
2.3.1 The impacts of illegal bushmeat hunting on hunted species 
Species respond differently to hunting pressures. Reproduction rate, abundance, dispersal ability, 
rarity and whether the species is a generalist or a specialist are some of the factors that influence 
the way in which individual species are affected by illegal hunting (Fitzgibbon et al. 1995; 
Ndibalema & Songorwa 2009; Linder & Oates 2011; Martin & Caro 2013). Hunters are attracted 
to large sized species of birds and mammals, with mammals being the most affected taxa (de 
Azevedo Chagas et al. 2015; Ripple et al. 2016). Their harvest is rewarding due to the quantity 
of meat they provide (Milner-Gulland & Bennett 2003). The advances in hunting technologies 
from traditional bows to muzzleloaders and shotguns accompanied by their wide availability, 
eased extraction and thus increased the number of off-takes while reducing the amount of time 
spent hunting (Dounias 2016). As a result, large species are the first ones to experience declines 
in heavily hunted sites. As, unlike the majority of small to medium sized species, large sized 
species are characterised by low reproductive rates, their capacity to withstand illegal hunting 
pressures is fairly limited. Illegal hunting is often unselective, and thus may lead to off-takes of 
breeding members of a population. This affects their population viability. The ramifications of 
this are indicated by the increase in dominance of small to medium sized species in bushmeat 
markets (Martin et al. 2013). Although these species may act as efficient economic substitutes 
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for large sized mammals, their long-term persistence is not guaranteed. Moreover, they are 
unlikely to adequately perform the ecosystem duties of their large counterparts. (Rovero et al. 
2012; Cronin et al. 2016). In response to high pressures of illegal hunting, species may exhibit 
behavioural changes which in turn impair their ecological interactions.  
2.3.2 The impacts of illegal bushmeat hunting on non-hunted species 
The impacts of illegal hunting are not restricted to hunted species alone. The role played by each 
species is irreplaceable in a given ecosystem (Still 2003). The assessment of biological impacts 
of illegal hunting has been mainly restricted to tropical forest ecosystems (Cullen 2000; Wright 
2003; Fa et al. 2005; Effiom et al. 2013). Tropical forests are highly productive (Malhi & Grace 
2000; Lewis et al. 2009) and accommodate over half of the world‘s species (Wright 2005). They 
play a significant role in controlling the rate of climate change and in facilitating the global 
carbon cycle (Malhi & Grace 2000; Lewis 2006; Lewis et al. 2009). Although deforestation has 
been a major factor threatening the viability of these ecosystems (Lewis 2006), over-hunting of 
wildlife has increased significantly (Bennett et al. 2002). Comparative analyses of sites 
associated with active illegal hunting and sites with no illegal hunting activities, have found that 
defaunation changes the structure of tropical forests (Wright 2003; Wright et al. 2007; Effiom et 
al. 2013).  
Most large and medium sized mammals and birds susceptible to illegal hunting are 
important in forest development. These include: granivores which consume large seeds, 
frugivores which disperse seeds and set the spatial organisation for plant recruitment, in 
particular large seeded plants and browsers which feed on leaves (Wright 2003; Wright 2005). 
Their reduction in abundance represents a major effect on the overall composition of forests 
while supporting the dominance of small seeded tree species, often dispersed by other agents 
including wind, bats and smaller birds (Wright et al. 2007; Effiom et al. 2013). Moreover, 
reductions in forest fauna result in disturbances in evolutionary processes (Nasi et al. 2011). 
Although indirect and often taking time to unveil, the consequences of defaunation on forest 
ecosystems are significant. The world‘s tropics are not inoculated against the empty forest 
syndrome, as predicted by Redford (1992), a phenomenon where fauna has been severely 
depleted in forest ecosystems and the long-term preservation of forest vegetation is 
compromised, unless rigorous approaches to moderating human‘s over reliance on wildlife 
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resources are adopted. Fauna-flora interactions are not the only relationships impaired by illegal 
hunting as evidence shows that over-hunting negatively interferes with predation through prey 
depletion (Redford 1992; Lindsey et al. 2013).     
Most (93%) of the animal species illegally hunted in the Congo Basin are ungulates (Fa et 
al. 2002) and they comprise the largest proportion of the harvest in the world (van Vliet & Nasi 
2008; Lindsey & Bento 2012; van Vliet et al. 2014). The preferred species are often the ideal 
diet for carnivores and these are the medium to large sized mammals (Karanth & Sunquist 1995; 
Henschel et al. 2011). Over-hunting of these species, for both subsistence and commercial 
purposes, reduces their abundance. Predators such as leopards, which are also persecuted, snared 
and hunted for their skins, resort to small and medium, poor quality prey to survive (Henschel et 
al. 2011; Linsey et al. 2013). This dietary niche overlap is prevalent in villages with high human 
densities and intensive consumption of bushmeat (Henschel et al. 2011). Non-selective intake of 
small mammals by large predators is an indicator of the reduction in preferred prey availability 
(Karanth & Sunquist 1995). For example, a study conducted in Gabon, found that in sites further 
away from human settlements where hunting was absent, leopard prey off-take was comprised of 
large sized ungulate prey, while in sites associated with high illegal hunting activities leopards 
capitalised on small prey and a diverse diet composed of porcupines, various primates and 
rodents (Henschel et al. 2011). Since over-hunting of preferred species eventually leads to 
declines, when this happens, hunters are forced to encroach upon sites further away from villages 
where wildlife is more abundant. The building of roads facilitates their access (Ziegler et al. 
2016). This poses a potential continuous threat to predators. 
2.3.3 The socio-economic impacts of illegal bushmeat hunting  
In many African countries, wildlife-based land uses contribute significantly to national 
economies (Kaltenborn et al. 2005; Lindsey et al. 2009). One such use is trophy hunting. In 
Africa, 23 countries benefit from trophy hunting (Lindsey et al. 2007) and it is characterised by a 
high involvement of local rural communities (Bouché et al. 2012). Trophy hunting is the 
commercial based legal hunting of wildlife by clients or tourists to obtain a trophy. It is 
considered the most viable wildlife based land use activity, contributing approximately 89% to 
95% of the total Communal Areas Management Programme for Indigenous Resources 
(CAMPIRE) revenue in Zimbabwe. While ecotourism contributes approximately 2% (Lindsey et 
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al. 2007; Frost & Bond 2008). Trophy hunting is less demanding and can be lucrative in areas 
where ecotourism is not a viable option, these include areas stricken by political unrest and 
associated with poor infrastructure (Lindsey et al. 2007). It is often regulated through a quota 
system approach and involves low off-takes of approximately 2-3 % of the male populations 
(Lindsey et al. 2007; Lindsey et al. 2009). From a conservation standpoint, well managed trophy 
hunting is preferable to other consumptive uses of wildlife (Loveridge et al. 2007). However, 
this use of wildlife has been criticised and blamed for the decline of key species, unethical 
practises and genetic losses. These critics have led to restrictions being imposed and the industry 
losing some of its vigour. Nonetheless, researchers argue that it remains a vital conservation and 
rural development tool (Loveridge et al. 2007; Lindsey et al. 2007; Muposhi et al. 2016).  
Biodiversity conservation is costly (Adams 2013) and yet it is less funded compared with 
other forms of development (Muposhi et al. 2016). Revenue generated through trophy hunting 
can contribute significantly to improving and maintaining biodiversity integrity. Moreover, 
through tangible financial benefits channelled to local communities, the concessions provide 
incentives to safeguard wildlife (Frost & Bond 2008). Consequently, southern Africa has seen a 
steady increase and stability in elephant (Loxodonta africana) populations attributed in part to 
trophy hunting, while populations from other regions such as West Africa experienced declines 
(Muposhi et al. 2016). Moreover, trophy hunting helps keep in-check populations of problem 
animals while generating an income (Lindsey et al. 2007). However, illegal hunting is one of the 
biggest threats to trophy hunting (Muposhi et al. 2016), as species depletion reduces the trophy 
hunting potential and ecotourism value of affected areas.   
There are many regions where bushmeat is one of the few sources of animal protein 
available (Robinson & Bennett 2013). The role played by this resource in ensuring food security 
and resilience is of great importance (Brashares et al. 2011). However, it is only in a few regions 
where bushmeat exploitation is subsistence based, sustainable and contained. Commercially 
driven hunting has grown significantly over the years, in spite of its illegal nature (De Merode et 
al. 2004; Fa & Yuste 2001; Bouché et al. 2012). This represents one of the greatest challenges 
for conservation (Fa et al. 1995). Prohibitions on access to bushmeat have been implemented on 
a larger scale (Golden et al. 2011). However, the ramifications of this negate subsistence users of 
wildlife resources. Access restrictions to certain areas adopted to control unsustainable bushmeat 
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harvesting, unintentionally limit access to other open resources such as medicinal and edible 
herbs (Rovero et al. 2012; Sylvester et al. 2016). This compromises food security and in turn 
fuels poverty (Barnett 2000; De Merode et al. 2004), while affecting local communities that 
consume bushmeat to improve health and alleviate malnutrition (Borgeson et al. 2016; Sylvester 
et al. 2016). Golden et al. (2011) argue that bushmeat consumption reduces anaemia occurrences 
by approximately 30% in rural Madagascar. Moreover, wildlife resource use prohibitions 
impinge on local people‘s ability to enjoy a sense of cultural pride (Sylvester et al. 2016). 
However, these restrictions and prohibitions may be necessary as without them, biodiversity will 
be lost (Golden et al. 2011). 
  
2.4 The use of wildlife resources in South Africa  
Historically, South Africans sustainably utilised a wide range of naturally occurring resources to 
meet their daily and long-term needs such as health, food and shelter (Carruthers 1995). It was 
not long before the use of natural resources became politicised, with the dawn of the agro-
pastoral lifestyle. A period characterised by tribal forms of ownership over land and animals, 
particularly those with symbolic attributes. Due to the abundance of wildlife this shift did not 
have any pronounced effects on biodiversity (Carruthers 1995). However, it was followed by a 
greater shift that could not have been anticipated. It was accompanied by radical changes in the 
exploitation of natural resources, in particular wildlife. The arrival of European settlers led to 
hunting of wild animals for subsistence, sport, trade and the collection of specimens by artists 
and explorers for European Museums (Carruthers 1995). All these activities were made efficient 
by the increase in the use of firearms. The decline in wildlife was the outcome, accompanied by 
extinctions. As a response to this plight, conservation was adopted through the establishment of 
game reserves such as the Kruger National Park and the Phongola Nature Reserve (Carruthers 
1995; Cock & Fig 2000; Grobler 2005). 
The establishment of game reserves resulted in a large social destruction, as hundreds of 
indigenous villagers were evicted from their land to make way for reserve expansions (Tapela & 
Omara-Ojungu 1999). This was followed by impoverishment as these indigenous people were 
banned from hunting wild animals and accessing other vital resources such as water and grazing 
land. Moreover, conservation laws favoured the white minority, for example, white farmers were 
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allowed to kill problem animals on the spot while indigenous people had to pay for a licence to 
do so (Carruthers 1995). Tourism benefits were not shared with the indigenous people residing 
outside protected areas, instead these people were considered potential poachers, competitors for 
resources while their poverty was seen as an embarrassment to tourism (Cock & Fig 2000). 
―Rather than being a means of nation building, the parks worked against national unity to reflect 
and maintain the privileges of white minority‖ (Cock & Fig 2000: 23). However, with the 
involvement of Non-Governmental Organisations (NGOs) in the mid-1990 and the arrival of the 
new South Africa, new policies were adopted. These policies integrated conservation with the 
socio-economic and cultural needs of the local communities (Tapela & Omara-Ojungu 1999). 
These changes were characterised by the employment of indigenous local people in game 
reserves and an improved access to natural resouces and benefits derived from ecotourism 
(Tapela & Omara-Ojungu 1999; Cock & Fig 2000). Furthermore, previously evicted 
communities were given back their land (Carruthers 1995).  
Cock & Fig (2000) argue that the restructuring has been shallow, rural dwellers adjacent to 
protected areas are still largerly marginalised. This corroborates the position that biodiversity 
conservation and community development are conflicting independent goals (Stoll-Kleemann & 
O'Riordan 2002), particularly in developing countries. They involve different sectors of policy 
concern, as they can be accomplished independently (Adams et al. 2004). Nonetheless, attempts 
to implement strategies that combine these two objectives should not be abandoned (Adams et 
al. 2004; Adams & Hutton 2007). Reliance on wildlife resources for subsistence and commercial 
purposes remains high (King 2007; Shackleton 2009). The resources provide a safety net and 
reduce income disparities (Shackleton et al. 2002; Shackleton & Shackleton 2006). However, the 
magnitude of their significance in rural livelihoods is uncertain and contested. 
Today, South Africa is one of the leading biodiversity hotspots (Weis et al. 2002), a home 
to a wide range of natural resources (Shackleton 2009) and the third most biologically diverse 
country in the world (Wynberg 2002). However, terrestrial protected areas cover approximately 
8.85% of the land (The World Bank 2014) and most of the country‘s wildlife is threatened, in 
particular mammals (Weis et al. 2002). Biodiversity is subjected to continuous and irreversible 
anthropogenic pressures, the greatest threat being the transformation of natural habitats 
(Wynberg 2002) for various development activities including agricultural expansion. 
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Commercial forestry, although viewed as one of the sectors that contribute to employment and 
economic prosperity of the country, is a common anthropogenic activity that leads to the loss, 
conversion and fragmentation of natural habitats (Grobler 2005; King 2007). Other threats facing 
biodiversity include, the increase in invasions by exotic species of which most local people have 
built their livelihoods around (Pietersen et al. 2011) and the unsustainable use of natural 
resources in the form of illegal harvesting and trade of various species (Shackleton et al. 2002; 
Weis et al. 2002; Grobler 2005; Warchol & Jonson 2009). As a result of these threats and their 
tendency to act synergistically (Armstrong et al. 1998) the country has experienced extinctions 
of some of its species including the blue antelope (Hippotragus leucophaeus) and the quagga 
(Equus quagga quagga), the endangerment of endemic species for example the riverine rabbit 
(Bunolagus monticularis), rare species such as the African Wild dog (Lycaon pictus) and iconic 
species such as the black rhino (Carruthers 1995; Kerley et al. 2009; Emslie 2012; Collins & 
Toit 2016; Davies-Mostert et al. 2016). 
2.4.1 Conservation governance and wildlife use in South Africa 
Wildlife in South Africa occurs on both state (national or provincial) and private land. At 
present, a significant proportion of the country‘s wildlife is under private ownership (Cloete et 
al. 2015). The National Environmental Management Act 10 of 2004 (NEMA) primarily manages 
the country‘s natural resource base. This body provides the legal basis for the conservation of 
biodiversity, the protection of species and ecosystems requiring national protection and the 
sustainable utilisation of biological resources, through the National Environmental Biodiversity 
Act (NEM: BA). The Threatened or Protected Species (ToPS) regulations facilitate the NEM: 
BA permit system for the undertaking of restricted activities involving threatened, and protected 
species. These restricted activities include, but are not limited to hunting, owning and selling of 
ToPS listed species. Species not included in the ToPS list may be protected through provincial 
statutes (Molewa 2010). Furthermore, South Africa is a member state of the CITES, which 
assists in regulating trade in wildlife species to curtail detrimental impacts. Both the CITES and 
ToPS regulations are underpinned by a national body, known as the Scientific Authority. The 
objective of the Scientific Authority is to support the regulation of trade involving ToPS and 
CITES listed species, through providing recommendations, insights and making non-detrimental 
findings (SANBI 2016). The country‘s strong legislative system is what ensures the long-term 
persistence of biodiversity resources in spite of the existing anthropogenic pressures.   
21 
 
Like elsewhere in southern Africa, bushmeat consumption in South Africa is not 
considered a crisis and has thus received minimal attention (Lindsey et al. 2011). Tanzania 
however, has seen a growing body of literature based on bushmeat consumption and its various 
dynamics (Loibooki et al. 2002; Martin & Caro 2013; Martin et al. 2012; Martin et al. 2013). 
Other southern African countries such as Zimbabwe (Lindsey et al. 2011) and Mozambique 
(Lindsey & Bento 2012) are also receiving some attention as far as the illegal use of wildlife 
resources is concerned. Studies conducted in different provinces of South Africa show that 
illegal bushmeat hunting is prevalent in the country, particularly in communal areas, farmlands 
and protected areas (Hayward 2009; Kaschula & Shackleton 2009; Warchol & Johnson 2009; 
Grey-Ross et al. 2010).  
Illegal trade in bushmeat is minimal and restricted to areas where wildlife is relatively 
abundant, such as northern KwaZulu-Natal and around the Kruger National Park (Warchol & 
Johnson 2009). In these areas, there is an establishment of informal roadside bushmeat stalls 
which indicates a lucrative and substantial commercialisation, a situation similar to the one 
experienced in Western and Central Africa where illegal bushmeat trade is extensive. In other 
parts of the country, bushmeat is combined with other products such as fuel wood, wild herbs 
and traditional beer for a profitable trade and this contributes approximately 20% to the incomes 
of the poor (Shackleton & Shackleton 2006). The contribution from the selling of bushmeat is 
vital for most of the traders, as they have limited income sources at their disposal and thus thrive 
through opportunistic, low-skill and low-return activities (Shackleton & Shackleton 2006). 
Wildlife has been dramatically depleted outside protected areas and this is one of the factors 
affecting the viability of its trade in some parts of the country. However, lucrative and benefiting 
a large proportion of the population including people from both rural areas and cities, is the use 
of traditional medicine derived from wildlife. 
The use of traditional medicine is widespread in South Africa (McKean & Mander 2007; 
Shackleton 2009). There are more than 25 000 traditional healers in the country (Richter 2003), 
with approximately 75% of the population using medicine derived from various species of plants 
and animals (Shackleton 2009). This can be attributed to: i) traditional medicine being 
considered more effective in treating certain conditions and ii) rural people having limited access 
to adequate primary healthcare while, traditional medicine is an affordable alternative (Alves & 
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Rosa 2007; McKean & Mander 2007). Its importance is advancing in urban populations. 
Furthermore, traditional medicine contributes significantly to the livelihoods of traders and 
practitioners (Grobler 2005).  
A variety of vertebrates and invertebrates are used in traditional medicine, including 
species with declining populations (Simelane & Kerley 1998). Illegal hunting of mammals, 
reptiles and birds for muthi is high (Warchol et al. 2003). Studies have been conducted to shed 
light on some aspects of the trade (Simelane & Kerley 1998; Herbert et al. 2003; Ashforth 2005; 
Whiting et al. 2013). Some studies focused on specific taxa such as birds (Botha 2004; Simelane 
2011; William et al. 2014), while others focused on specific species including vulture species 
(McKean et al. 2004; Mander et al. 2007; McKean et al. 2013). Plant species dominate the muthi 
markets in comparison to their animal counterparts. The majority of animal taxa found in the 
markets are mammals followed by birds, reptiles and then amphibians (Simelane & Kerley 1998; 
Whiting et al. 2013). The most traded birds being large avifauna such as vultures, hornbills, 
bustards and eagles (McKean et al. 2013; Williams et al. 2014). There is also a wide variety of 
invertebrates including cuttlebone (Sepia sp.) and millipedes (sphaerotherium spp.) (Herbert et 
al. 2003). Not all traditional medicine is for the treatment of diseases as some uses include, but 
are not limited to, power attainment, good fortune, relationship strengthening and the driving 
away of impure spirits (Simelane & Kerley 1998; Williams & Whiting 2016). Traders are not 
involved in the harvesting per se, but they have suppliers from rural areas (Ngwenya 2001 
unpubl. data) and from neighbouring countries (Wynberg 2002). However, traders are often 
reluctant to reveal their sources (Whiting et al. 2013).  
Two South African popular muthi markets are the Durban Warwick Triangle (Herbert et al. 
2003) in KwaZulu-Natal Province and the Faraday market in Gauteng Province (Whiting et al. 
2013). Species of conservation concern are sold in these markets (Simelane & Kerley 1998; 
Ngwenya 2001 unpubl. data). This is a challenge for conservation since most traders do not go 
through the required legal procedure to trade in these species. Other related traditional uses 
include the use of wildlife skins for religious/traditional regalia (Ramesh et al. 2016). In some 
cases the uses overlap, for instance one species may be used for consumption and traditional 
purposes. Many species are affected by hunting for bushmeat and traditional medicine, 
evaluating the level at which a single species of conservation concern is used and the impact of 
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such uses on its population viability is vital for its conservation. Some of the species used 
illegally, especially the small to medium sized ones are difficult to monitor and thus receive 
minimal conservation effort.  
  
2.5 The ecology of oribi 
Oribi (Ourebia ourebi) (Zimmermann 1783) are a small to medium sized African antelope 
(Tekalign & Bekele 2015). They occur in most savannas and grasslands of Africa, from Senegal 
toward the central regions, moving further to the eastern most part and then down to the southern 
tip of the continent (East 1999). Although widely distributed throughout the African landscape, 
oribi populations are severely fractured. In South Africa, oribi are currently restricted to 
KwaZulu-Natal, Eastern Cape and Mpumalanga provinces (East 1999; Shrader et al. 2016) 
where they thrive predominantly outside protected areas (East 1999; Coverdale et al. 2006). 
Grasslands constitute the main habitat for oribi while wooded areas may be avoided (Stears 
2015). These grassland specialists require habitats with a mosaic of short and tall grasses for 
feeding and cover against predators respectively (Patel 2015). There have been limitations in the 
accurate estimation of the oribi population size in the country, stemming partly from 
inconsistencies by participants, landowners in particular (Magwaza 2015). However, available 
data and literature suggest a decline in the population. Factors limiting oribi population growth 
include, habitat loss and fragmentation, poor grassland management, competition from livestock 
and illegal hunting for bushmeat (East 1999; Perrin & Everret 1999; Grey-Ross et al. 2010). 
Being a small to medium sized ungulate, oribi make an ideal bushmeat species (Lindsey & Bento 
2012), as they are easy to handle, hide and transport. Unlike the other small ungulates utilised for 
bushmeat, such as bushbuck (Tragelaphus sylvaticus) and duiker (Cephalophinae spp.), the 
capacity of oribi to withstand illegal hunting pressures is limited (East 1999). However, 
quantifying the effect of this activity remains a challenge due to its illicit nature (Patel 2015). 
Currently, oribi are listed as Least Concern by the International Union for Conservation of 
Nature (IUCN), although the regional assessment considers them Endangered (Shrader et al. 
2016) and they are thus protected by the ToPS regulations where they are currently listed as 
Vulnerable. 
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2.6 The ecology of serval 
The serval (Leptailurus serval) (Schreber 1776) is a medium sized, rare carnivore (Smithers 
1986; Nowell & Jackson 1996; Thorn et al. 2011), restricted to high rainfall regions of Africa 
(Nowell & Jackson 1996). In South Africa, servals are found in the eastern most part of the 
country, abundant in the Drakensberg region (Bowland 1990; Ramesh & Downs 2013) and are 
believed to have recently recolonised the Free State Province (Herrmann et al. 2008). This 
solitary carnivore is an inhabitant of well-watered grasslands (Nowell & Jackson 1996; Thiel 
2011) and its residence is primarily contingent upon food availability. Although servals have a 
broad diet, ranging from fish to birds (Nowell & Jackson 1996), they primarily feed on small 
mammals, in particular rodents (Ramesh & Downs 2015). For this reason they spend most of 
their time in wetlands as these habitats house a relatively high volume of their main diet 
component (Bowland & Perrin 1993). Although the serval is currently recovering from historical 
threats and expanding into new areas (Herrmann et al. 2008; Thorn et al. 2011), it remains 
vulnerable to a number of human induced threats. The main threats to its persistence include: i) 
habitat degradation, as wetlands are subjected to pressures from agriculture; ii) snaring, serval‘s 
nocturnal behaviour renders it vulnerable to snares set for other wild animals; iii) retaliatory 
killing, the species is considered a problem animal by both subsistence and commercial farmers, 
as is alleged to prey on poultry; iv) road kills, road mortalities involving mammals have 
increased over the past decade, servals are one of the species that are susceptible to road 
collisions due in part to their nocturnal behaviour (Bullock et al. 2011); and v) trade driven 
hunting, the serval skin is popular in the skin trade industry, where it is used to make traditional 
and religious regalia. In traditional medicine, certain serval body parts are used to treat urinary 
problems and epilepsy. As a result, servals are illegally killed when encountered. (Breitenmoser-
Wursten 2008; Herrmann et al. 2008; Whiting et al. 2013; Ramesh et al. 2016). At present little 
is known with regards to the number of serval used for traditional purposes annually and the 
potential impact this may have on populations. The serval is currently listed as Near-Threatened 
by the regional IUCN red list assessment (Ramesh et al. 2016) and listed as a protected species 
under ToPS regulations, however, it remains a Least Concern species according to the IUCN 
global listing (Thiel 2015).    
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2.7 Summary 
This review highlights the main drivers and impacts of human illegal consumption of wildlife 
resources. Protein shortages appear to be the main driver of bushmeat consumption for many 
rural villagers. Bushmeat is cheaper and easily accessible compared with its domestic 
alternatives. Rural people are further susceptible to stresses over which they have little or no 
control, when these are experienced, bushmeat acts as a safety net. While in some regions 
bushmeat consumption is associated with cultural practices. Since cultural practices are passed 
down from generation to generation, culturally related bushmeat consumption may represent a 
continuous threat to wildlife if not regulated and incorporated into policies. Moreover, there has 
been a shift from subsistence hunting to commercially driven hunting, which can be attributed to 
the rise in bushmeat demand stemming from cities. The need for income to pay for goods and 
services, support subsistence agriculture and purchase non-farm goods, plays a role. The 
profitability of bushmeat trade is enhanced by the demand for wild animal body parts for use in 
traditional medicine.  
The challenge is that most bushmeat uses are carried out illegally. Law enforcement is 
failing in most regions where illegal bushmeat consumption is high. Limited funding allocated 
for the conservation of biological resources is one of the main reason for this outcome, as it 
hinders the ability to procure effective technological instruments that may help in detecting illicit 
activities and the adequate employment of staff. As a result of the bushmeat crisis, the pressure 
exerted on wildlife populations is high, with the greatest burden resting upon the vulnerable 
species, for they lack the capacity to withstand the increasing pressure. This phenomenon, not 
only affects the target species but also impairs ecosystem interactions. In addition, unsustainable 
use of wildlife resources has negative implications for the livelihoods of subsistence consumers 
and communities that benefit from legal wildlife-based uses such as trophy hunting. To 
effectively resolve the illegal use of wildlife resources, more investment in conservation is 
required. Cooperation between conservation and socio-economic sectors is vital if the utilisation 
of wildlife resources is to be sustainable.  
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Abstract  
Bushmeat serves as a vital source of animal protein for people with limited access to domestic 
alternatives. In rural areas where employment opportunities are few and income channels are 
scarce, bushmeat may be utilised for income generation purposes. The increase in demand, 
stemming partly from cities where bushmeat has become a popular delicacy, has resulted in 
unsustainable illegal harvesting. As a result, most mammalian species are threatened with 
extinction. Using questionnaire surveys, we investigated the drivers of illegal wildlife utilisation 
in the Midlands region of KwaZulu-Natal, South Africa. The assessment was based on two 
habitat specialists and keystone species namely, oribi (Ourebia ourebi) and serval (Leptailurus 
serval), of which the effect of illegal human use remains uncertain. The results suggested that 
illegal hunting in the KwaZulu-Natal Midlands was predominantly subsistence based. The 
majority of the respondents hunted to acquire meat (82%), as bushmeat is perceived to taste 
better than its domestic counterparts (46%) and access to domestic sources of protein was limited 
(32%). Although the region was characterised by a high rate of unemployment, and an 
inadequate subsistence agricultural potential, the results showed that Illegal hunting in the 
Midlands region was not a result of protein deprivation for the majority of respondents and thus 
did not represent a significant source of livelihood, as elsewhere in rural Africa. Oribi were 
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susceptible to illegal bushmeat hunting while the serval was highly sought after for purposes of 
traditional medicine and skin trade. In the formulation of conservation policies, the incorporation 
of site- specific socio-economic drivers of illegal hunting is vital. These results can serve as a 
guideline for wildlife conservation initiatives in the Midlands and in South Africa, not just for 
serval and oribi but for other small to medium sized species.    
Keywords: Bushmeat, traditional medicine, illegal hunting, trade. 
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3.1 Introduction 
The natural environment has always been a direct provider of basic human needs (Baudot & 
Moomaw 2016) including inter alia, shelter, medicine and food (Tsinda et al. 2016). In light of 
the ever-changing development approaches, some reliance on natural resources has been reduced 
by the emergence of diverse livelihood options and technological innovations (Ellis & Biggs 
2001). However, due to cultural factors and the uneven distribution of capital assets including 
infrastructure, employment, education, and healthcare, a significant proportion of rural dwellers 
remain everyday consumers and users of natural resources including bushmeat (Rovero et al. 
2012; Schlesinger et al. 2015).  
Bushmeat, herein defined as meat obtained from wild animals (Ebewore et al. 2015) can be 
collected through legal or illegal means depending on the local legislative framework. Bushmeat 
is a significant source of animal protein in developing countries of Africa, Asia and Latin 
America, particularly in regions where opportunities for animal husbandry are limited (Fa & 
Yuste 2001; Corlett 2007; Schlesinger et al. 2015; de Azevado Chagas et al. 2015). It is utilised 
for household consumption, income generation or for both purposes depending on the harvest 
quantity and household needs (Gibson & Marks 1995; Barnet 2000) and is considered by some 
as a cultural product (Gibson & Marks 1995). Further, socio-economic factors such as rapid 
population growth, food insecurity, malnutrition and the lack of formal employment 
opportunities are the leading causes behind the increase in illegal use of wildlife resources 
(Simasiku et al. 2008; Lindsey et al. 2011; Lindsey & Bento 2012).  
There has been an increase in demand for wildlife products for purposes other than the 
fulfilment of protein requirements, including skins, bones and fat used for medicinal purposes, 
which has led to increasing illegal harvesting and trade of many species (Fa et al. 1995; 
Ngwenya 2001 unpubl. data). Animal derived traditional medicine has been used to treat a 
diversity of conditions, including common respiratory diseases such as asthma (Costa-Neto 
1999). Traditional medicine is relatively versatile, other than treating illness, it has been known 
to help users in other aspects of life. For example, lion (Panthera leo) fat is used to attain power 
and prestige (Masango, muthi trader, Durban pers. comm. 2016). At the same time traditional 
medicine trade represents a significant livelihood source in the face of limited employment 
opportunities.  
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The unsustainable collection and use of wildlife resources will have negative impacts on 
wildlife populations (Simelane & Kerley 1998; Alves & Rosa 2007; Williams & Whiting 2016). 
Preferred or frequently used animals in bushmeat and traditional medicine are highly vulnerable, 
as they are often large sized species with low reproductive rates. At the same time these species 
play vital roles in maintaining the quality of ecosystems in which they exist (Effiom et al. 2013). 
As far as livelihoods are concerned, illegal consumption of wildlife resources by some members 
of the community may result in prohibitions which may affect access to open resources for 
marginalised community members (Golden et al. 2011).   
The oribi (Ourebia ourebi) (Zimmermann 1783) are an African small to medium sized 
diurnal antelope, inhabitant of open grasslands made up of a mosaic of short and long grasses for 
feeding and cover from predators respectively (Perrin & Everett 1999; Patel 2015). Oribi seem to 
be independent of water as they obtain most of their moisture from grass. The oribi are a 
selective feeder and thus reliant on decreaser grasses (i.e. grasses that are sensitive to 
degradation) such as Themeda triandra which dominates the grassland biome (Everett et al. 
1992; Cowling et al. 2004). The oribi can serve as indicator species of grassland quality and 
facilitate the detection of grassland areas requiring urgent conservation intervention. They prefer 
recently burnt or mowed grass which is known to be high in protein, phosphate and calcium 
(Everett et al. 1991). The species is extensively distributed across the African landscape, 
although, with fragmented populations. This is accompanied by records of local extinctions 
within the oribi natural distribution range, such as Burundi and Tunisia (IUCN 2016). In South 
Africa, oribi are considered the most endangered antelope (Grey-Ross et al. 2009a; Stuart & 
Stuart 2015), as a result of habitat loss, fragmentation, poor veld management and illegal 
subsistence hunting, particularly on farmlands (Coverdale et al. 2006; Grey-Ross et al. 2010; 
Patel 2015). The International Union for Conservation of Nature (IUCN) lists the oribi as Least 
Concern due to their wide continental distribution however, in South Africa they are listed as 
Endangered (Shrader et al. 2016) and managed by the Threatened or Protected Species (ToPS) 
regulations.  
The serval (Leptailurus serval) (Schreber 1776) is a small to medium sized carnivore with 
a fairly restricted population (Ramesh et al. 2015). Servals are nocturnal and sometimes 
crepuscular in nature (Perrin 2002; Ramesh et al. 2015). They are a specialist and a keystone 
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species of well-watered grasslands where small mammals such as Otomys species, which are a 
significant component of their diet, occur in abundance (Bowland & Perrin 1993; Perrin 2002; 
Thiel 2011; Ramesh et al. 2015). According to the IUCN, serval is listed globally as Least 
Concern which is a status that requires revision, due in part to the consequences of habitat loss 
and fragmentation that are not yet entirely understood (Thiel 2011; Thiel 2015). In South Africa, 
this species occurs in protected areas and on farmlands and was not protected until 2008 
(Coverdale pers. comm. 2016). Currently the serval is regionally listed as Near-Threatened 
(Ramesh et al. 2016) and protected under the ToPS regulations. According to the KwaZulu-Natal 
Nature Conservation Management Amendment Act no. 5 of 1999, serval is listed as a specially 
protected indigenous mammal. The serval remains subjected to various threats including habitat 
degradation and illegal hunting (Ramesh et al. 2015). Illegal hunting, particularly in the form of 
snaring. The snares are often set for other carnivores, perceived as problem animals such as the 
black-backed jackal (Canis mesomelas) and bushmeat species. Due to serval‘s nocturnal nature, 
and the unselective nature of snares, servals fall victim to these. Human activities threatening the 
serval require evaluation so that their potential effect on serval populations and serval‘s ability to 
assist in the conservation of endangered ecosystems is understood. 
Considering the illegal nature of these activities, accurately quantifying their effects on 
specific species can be challenging (Patel 2015). However, questionnaire surveys have been 
widely used to quantify and assess the dynamics of illegal wildlife activities including the 
contribution of these practices to food security of rural communities in developing countries 
(Nielsen 2006; Gavin et al. 2010; Ceppi & Nielsen 2014; Sandalj et al. 2016). Following this 
approach, this study assessed the drivers of illegal hunting and use of serval and oribi species. 
The study evaluated the implications for the conservation of these two species that occupy highly 
threatened grassland and wetland ecosystems (CSIR 2011; Egoh et al. 2011) and have a 
noteworthy potential to serve as effective keystone and indicator species for these ecosystems. 
We hypothesised that these two species would be heavily hunted in rural areas of the Midlands 
for subsistence and commercial purposes.  
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3.2 Methods 
3.2.1 Study sites and population 
The Midlands region of KwaZulu-Natal, South Africa lies between Pietermaritzburg and the 
Drakensberg, it is rich in biodiversity with wildlife occurring on farmlands, in protected areas 
and conservancies.  
The vegetation of the region is predominantly grassland and includes the KwaZulu-Natal 
Highland thornveld, the Mooi River Highland grassland, the Midlands Mistbelt grassland and the 
Drakensberg Foothill moist grassland (Scott-Shaw & Escott 2011). Although much of the area 
has been transformed to support commercial agricultural based activities (Carbutt et al. 2011) 
some areas of pristine wetland and grassland ecosystems still  remain (Haynes et al. 2003). The 
elevation of the region ranges from 1400-3000m above sea level (Nel 2009). The mean annual 
rainfall is approximately 856mm and falls predominantly in summer (Ramesh & Downs 2015). 
The mean annual temperature is 14.1
0 
C with cold winters that are associated with frost and snow 
(Uys et al. 2004; Carbutt et al. 2011).  
The Midlands community engages in agriculture, both commercial and subsistence 
(Mkhabela & Materechera 2003). The former is extensive and involves dairy, meat, pasture, crop 
and timber production. The region is popular for its tourism operations. Population density is up 
to 678 people per km
2
 and most of the human population is found in rural settlements practicing 
subsistence farming and diversifying through wage employment and informal trading. The 
majority of the population is black South Africans (c. 93%), with the majority of households 
headed by females. The number of people with higher education remains low (7.1%), although 
matric possession is high (24.8%). In addition, there is a high level of inequality with regards to 
the distribution of income, a significant proportion of households have no income sources while 
the majority falls in the range of ZAR1- 4.800 (US$0.072- US$347.63) (Stats South Africa 
2011).  
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Figure 3.1: Map showing the location of study sites in the Midlands and Durban KwaZulu-Natal, South 
Africa. 
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3.2.2 Data collection 
Data were collected between October 2015 and March 2016, in study sites selected based on the 
knowledge of occurrence of serval and oribi (Grey-Ross et al. 2010; Ramesh & Downs 2013). A 
mixed sampling method that incorporated random and targeted (i.e. purposive and snowball) 
techniques was used, due to the diversity of respondents. In each area, members of the 
community were randomly sampled by considering every second household whereas landowners 
together with farmworkers, illegal hunters and muthi traders were sampled purposively and a 
snowball method was applied. This is where respondents refer interviewers to other potential 
respondents belonging to the same category as them (Martin & Caro 2012). Prior to data 
collection, a pilot study was conducted and meetings were held with the relevant traditional and 
municipal authorities to obtain permissions. Images of the study species were used to avoid 
confusion, specifically as local names for these species tend to differ between localities.  
Two hundred and seventy-one interviews were conducted using a semi-structured 
questionnaire comprised of open and closed ended questions (Appendix I). Due to the illicit 
nature of the activity studied (Lindsey et al. 2013) and the likelihood of obtaining biased data 
(John et al. 2010), general questions such as the demographics, presence of, and encounters with, 
wild animals in the area were asked at the beginning to establish an amicable environment. 
Overly sensitive questions which are often relevant to such studies were omitted including 
questions relating to household monthly incomes. Designing semi-structured questionnaires 
assisted in converting the interviews into conversations. In addition, data from relevant 
stakeholders were incorporated into the study. The questions were based on the regularity of 
sightings of the study species to understand their occurrence and density from the community‘s 
perspective. Moreover, questions regarding the use of these species and their threats were asked.  
The Durban Muthi Market, located in the Central Business District (CBD) of Durban, 
KwaZulu-Natal, South Africa was visited to assess the level of traditional muthi trade involving 
serval and oribi. This was achieved through a questionnaire survey. Fifteen potential 
interviewees were approached out of which nine consented to participate in the study.   
3.2.3 Data analyses 
Statistical analyses were performed using R version 3.3.0 (R Core Team 2016). A binary logistic 
regression model was fitted to examine the relationship between hunting as a response variable 
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and the explanatory variables which included livelihood options (i.e. employed, trader, scholar 
and unemployed), property ownership as a measure of wealth, area type (this variable was 
divided into three categories namely: rural, farmland and protected area) and age. This was 
conducted to test the influence of the above-mentioned explanatory variables in the likelihood of 
one being an illegal hunter. The selection of explanatory variables was based on socio-economic 
factors that often influence the illegal utilisation of natural resources in developing countries 
based on published literature (Table 3.1).  
Table 3.1: Explanatory variables used for data analyses. 
 
 
Chi-squared tests were performed to test the significance of gender discrepancies with regards to 
knowledge of conservation laws and to discern if the observed differences between hunter and 
farmworker/hunter harvest size were of any significance. Microsoft Excel (2010 & 2013) was 
used to perform descriptive statistics. The data obtained from muthi markets were sparse due to a 
Explanatory 
variable 
Rationale 
 
Livelihood options 
Illegal hunting is driven by the lack of employment opportunities, 
alternative sources of income and food insecurity (Loibooki et al. 2002; 
Lindsey & Bento 2012).   
 
Property ownership 
Property ownership particularly livestock and land is an indicator of 
wealth and households without these resources tend to engage in illegal 
hunting activities (Lindsey et al. 2011; Mgawe et al. 2012).   
 
Area type 
Illegal hunting prevalence is closely associated with the proximity to a 
protected area (Mgawe et al. 2012; Ceppi & Nielsen 2014).   
 
Age and gender 
There are explicit gender and age group associations with illicit hunting 
(Lindsey et al. 2011; Lindsey & Bento 2012). These are vital in 
outlining the drivers of illegal hunting.    
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high rate of unwillingness from respondents. As a result they could not be analysed statistically. 
Data were thus tabulated and presented without any manipulation (Appendix II).  
3.3 Results 
3.3.1 Hunting  
In total, 271 interviews were conducted with a non-response rate of 3.3% (n = 9) from 15 
traditional muthi traders who were approached. Community members were respondents who did 
not fall under the categories of hunters, farm owners or farm workers. These were residents, 
predominantly older women and they constituted 59% (n = 161) of the survey. From this group, 
60.3% (n = 9) were aware of illicit hunting activities taking place in their respective areas, 12.4% 
(n = 20) had hunters in their households and 27.3% (n = 44) were unaware of any hunting 
activities in their neighbourhoods.  
Hunters comprised 27% (n = 73) of the study, while farm owners and farmworkers made 
up 6% each (n = 16 and 15 respectively). Some of the farmworkers were hunters (54%, n = 9). 
Traditional medicine traders, practitioners and skin traders contributed 2% (n = 6) of the 
respondents. 
3.3.2 Socio- economic and demographic characteristics of hunters  
Information on hunter profiles is summarised in table 3.2. The majority of hunters in the 
Midlands were males (92%), aged between 18 and 25 (40%, n = 33), while 14% (n = 11) were 
younger boys between the ages of 9 and 17. Older males aged 50 and above hunted to a lesser 
extent (10%, n = 8). The majority of hunters were from the town, Creighton (35%). Hunters 
reported being employed (48%) and in ownership of land and livestock (45%).  
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Table 3.2: Summary information on hunter profiles.  
Variables Categories % respondents Total as % 
Gender Male 92 100 
Female 8 
Age 9-17 14 100 
18-25 40 
26-33 17 
34-41 13 
42-49 6 
50 and above 10 
Area Giant's Castle 7 100 
Kamberg 11 
Mooi River 21 
Impendle 26 
Creighton 35 
Occupation Employed 48 100 
Trader 6 
Unemployed 17 
Scholar 29 
Property Land 21 100 
Livestock 16 
Livestock & land 45 
None 18 
Farmworker Yes 11 100 
No 89 
 
Age was a significant factor in hunting, according to the binary logistic model. With men 
over the age of 41 less likely to engage in hunting activities. In addition, young boys from the 
first age class (i.e. 9-17) had a high likelihood of being regular hunters (Table 3.3).  
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Table 3.3: Binary logistic regression of a demographic characteristic with hunter and non-hunter 
respondent (n = 142).  
Variable Class Coefficient Standard 
error 
Pr (>|z|) Odds 
ratio 
95%CI 
 
 
Age ref: 50 and above 
9-17 3.321 1.34 0.01315 *   27.69 2.73 - 723.5 
18-25 1.444 0.647 0.02576 *   4.24 1.24 - 16.04 
26-33 1.811 0.794 0.02257 *   6.11 1.35 - 31.16 
34-41 1.592 0.782 0.04220 *   4.91 1.10 - 24.38 
42-49 -0.841 0.979 0.38968 0.43 0.06 - 2.87 
Note: Significance codes: 0 (***) 0.001 (**) 0.01 (*). 
A number of communities from five areas were visited and grouped into three classes 
based on area type: settlements adjacent to farmlands, settlements surrounding nature reserves 
and residential areas away from protected areas or farmlands. Hunter presence was strongly 
correlated with area type; settlements in close proximity to farmlands were likely to have a 
higher number of illegal hunters in comparison with settlements adjacent to nature reserves 
(Table 3.4). 
Property ownership and occupation were used as indicators of economic status. Most 
hunters were employed (48%, n = 69), some reported being unemployed (17%, n = 14), while 
others were traders (6%, n = 5) who owned small enterprises. Scholars (i.e. respondents who 
attended either primary, secondary or high school at the time of the study) comprised 29% (n = 
24) of the regular illegal hunters in the region. Occupation had a significant influence on the 
decision to hunt. Scholars and employed respondents were more likely to engage in illegal 
hunting activities compared with unemployed and self-employed males (Table 3.4).  
Property ownership was divided into four classes (i.e. land, livestock, land and livestock 
and none). Most illegal hunters (45%, n = 37) owned land and livestock, while 21%, (n = 17) 
owned only land, 16% (n = 13) only livestock and 18% (n = 15) had acquired no assets. The 
relationship between the need to hunt and property ownership was not significant (Table 3.4). 
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Table 3.4: Binary logistic regression of indicators of wealth and residential area type with hunter 
and non-hunter respondent (n = 142). 
Variables Class Coefficient Standard 
error 
Pr (>|z|)     Odds 
ratio 
95% CI 
Occupation. 
Ref: 
Unemployed 
Employed 1.628 0.523 0.00185 **  5.09 1.89 - 14.93 
Scholar 1.96 0.711 0.00582 **  7.1 1.85 - 30.95 
Trader 1.28 0.856 0.13442 3.6 0.68 - 20.45 
Property. Ref: 
None 
Land 1.55 0.915 0.09023 .   4.71 0.82 - 30.91 
Livestock and 
land 
-0.189 0.626 0.76278 0.83 0.24 - 2.82 
Livestock  -0.23 0.739 0.75486 0.79 0.18 - 3.39 
Area. Ref: Rural  
areas 
 
Protected 
areas 
0.426 0.559 0.44527 1.53 0.51 - 4.63 
Farmlands 2.176 0.556 >0.001 *** 8.81 3.11 - 27.87 
Note:  Significance codes: 0 (***) 0.001 (**) 0.01 (*). 
3.3.3 The dynamics of illegal hunting 
Most of the illegal hunting in the region was subsistence based (97%, n = 80), with a few hunters 
hunting for both subsistence and commercial purposes (3%, n = 2). The use of dogs was the 
predominant method of hunting (93%, n = 76), followed by snares (6%, n = 5) and rifles (1%, n 
= 1). Spears and sticks served as backup when hunting with dogs. The number of dogs each 
hunter kept for hunting ranged from 2-20. All hunters, including those who were farmworkers, 
collected between 0-6 wild animals on their most recent hunting trip. Hunters who were 
farmworkers acquired larger harvests (5-6) more frequently compared with hunters who were not 
farmworkers (0-2), this variation was significant (X
2
 = 25.946: df = 2: P <0.001). Hunters in the 
Midlands practiced collective hunting (86%, n = 71). This is a phenomenon where hunters in a 
village, particularly those who hunt with dogs, meet and hunt as a group. This increases the 
number of dogs and the hunter‘s chance of being successful.   
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The regularity of hunting was measured on weekly, monthly and yearly basis and the 
results showed a slight difference between the number of hunters hunting weekly (47%, n = 39) 
and monthly (43%, n = 35).  
3.3.4 Reasons for illegal hunting 
Most of the hunting in the region was practiced to acquire meat (82%, n = 67), although there 
were some who hunted for sport (18%, n = 15), to obtain skins (9%, n = 6) and medicinal 
materials (4%, n = 3) (Figure 3.2a). For those who hunted primarily for meat, did so because 
they believe bushmeat tastes better than domestic meat (46%), they cannot always afford 
domestic meat (32%), they consume bushmeat to diversify their diets (16%), it is a cultural 
requirement for them to eat bushmeat (4%) and meat from wild animals is healthier and it makes 
them strong (2%) (Figure 3.2b). 
 
Figures 3.2: a. Reasons for hunting and b. bushmeat preference in the Midlands, KZN (n = 82). 
3.3.5 Hunter contact with serval and oribi 
Most hunters had encountered oribi (68%, n = 56), while some had come across serval (27% = 
22) and 5% (n = 4) had not seen either of these species on their hunting expeditions (Figure 3.3). 
Other mammals that hunters encountered in the region (Figure 3.4) include reedbuck (Redunca 
arundinum), warthog (Phacochoerus africanus) , baboon (Papio sp.), caracal (Caracal caracal), 
rock hyrax (Procavia capensis) and wildebeest (Connochaetes sp.). 
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Figure 3.3: Hunter‘s encounter with serval and oribi, (―Other‖ herein means neither of the 
species but other wild animals).  
3.3.6 Other threats faced by the serval and oribi 
Respondents (54%, n = 31) reported that the serval is a problem animal that feeds on their 
poultry. When encountered, servals were chased and killed with dogs. The species had been a 
victim of disease outbreaks, specifically rabies according to the respondents (86%, n = 6) (Figure 
3.5). 
 
 
 
 
 
 
 
Figure 3.4: Other mammals hunted in the Midlands, name size represents the number of times 
an animal was mentioned (William & Whiting 2016).  
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A significant proportion of respondents reported seeing both species killed on the roads (oribi = 
55%, serval = 26%). Drowning was another common cause of mortality for both species 
according to farm owners. Oribi are a prey for black-backed jackal and other small carnivores 
such as caracal in the region, respondents report.  
3.3.6.1 The use of serval in traditional medicine and skin trade. 
Servals are popular for their medicinal properties (Appendix II). Traditional muthi practitioners 
and traders who were interviewed, reported using serval body parts to treat epilepsy, headaches, 
urinary problems and arthritis. They stated that its bones are crushed and mixed with bones from 
other carnivore species to chase away bad spirits. In addition, parts of serval were used to 
strengthen relationships. Serval skin was popular as Zulu traditional attire, although other small 
to medium sized species with spotted pelts such as genet (Genetta sp.), were also used. 
Respondents reported obtaining their stocks from local wildlife traders, from Zululand or as far 
afield as Mozambique, however, they were not explicit on the origin of the stocks acquired 
through the traders. Most respondents bought their material (83%, n = 5) with the exception of 
one respondent who hunted to obtain his material (17%, n = 1). ―Servals are rare and hard to 
find‖ according to one of the traditional healers. 
 
Figure 3.5: Threats faced by serval and oribi in the Midlands other than illegal hunting. 
0 10 20 30 40 50 60
Road kills
Disease
Retaliatory killing
Predation
Drowning
Frequency of responses 
T
h
re
at
s 
to
 s
er
v
al
 a
n
d
 o
ri
b
i 
Oribi
Serval
42 
 
3.3.7 Knowledge of conservation laws 
The majority of respondents were aware of the laws governing the use of wildlife resources 
(80.4%, n = 213). Moreover, most of the muthi and skin traders interviewed were registered to 
operate in the market, although none had a permit to use threatened and protected species. When 
asked if they were doing anything to ensure that their utilisation of wildlife resources was 
sustainable, they all answered no. According to one of the traders ―animals reproduce just like 
humans, so there is no way that their populations can decrease‖.  
  
3.4 Discussion 
3.4.1 Hunting  
According to Ziegler et al. (2016), the extent of hunting in a given area is determined by the 
number of hunters in that area. There was a large number of hunters in the Midlands (Grey-Ross 
et al. 2010), considering that in addition to the hunters interviewed some of the community 
members reported having hunters in their households although they themselves did not practice 
hunting as most of them were women (Kaschula & Shackleton 2012). Hunting was mainly 
subsistence based, with a few hunters selling parts of their harvest, such as bones and teeth, to 
local traditional healers. The overall commercial potential was negligible.   
There was a high involvement of young males aged between 9 and 25 in illegal hunting 
activities. This finding was in conjunction with the results of a study conducted in Latin America 
(Marsh & Mittermeier 1987), which discovered that children frequently hunted for sport in 
forests close to their villages. Pfeiffer et al. (2015) found that young boys were using slingshots 
and stones to hunt vultures in the Eastern Cape Province of South Africa. Hunting is labour 
intensive and time consuming (Kaschula & Shackleton 2009), young people are relatively 
energetic and have ample time after school, during weekends and school holidays. As males 
grow older they lose interest and/or strength since hunting is laborious and presumably more so 
when it is illegal. Moreover, younger hunters were more willing to participate in the study and 
were more forthcoming on the subject in comparison with older hunters which could be 
attributed to young hunter‘s ignorance with regards to consequences associated with illegal 
hunting (Ceppi & Nielsen 2014). 
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3.4.2 Socio-economic and demographic characteristics of hunters 
The relationship between illegal hunting and lack of employment opportunities, access to land 
and domestic sources of animal protein is well documented in Sub-Saharan Africa (Ndibalema & 
Songorwa 2008; Lindsey & Bento 2012; Lindsey et al. 2013). Improved access to, and 
ownership of these assets as a measure of relative wealth is expected to discourage illicit 
utilisation of natural resources (Loibooki et al. 2002). Contrary, this study revealed that the 
majority of illegal hunters were employed and the ownership of land and livestock was widely 
distributed amongst them.   
The influence of occupation on illegal hunting was significant. The level of unemployment 
in rural South Africa is typically high. Most of the jobs that the few manage to secure are often 
local temporary jobs in supermarkets, neighbouring farms and other low skill jobs. This is in 
accordance with the fact that only a small portion of the population advances to tertiary level 
(Stats South Africa 2011). Although hunters were employed, these could have been non-
permanent low wage opportunities. Vasco & Siren (2016) argue that people with stable jobs do 
not have time to hunt. Moreover, people with jobs worth preserving are unlikely to engage in 
activities that might lead to imprisonment such as illegal hunting.     
On the other hand, employment may fund hunting by providing a means to purchase 
advanced hunting material (De Merode et al. 2004; Nuno et al. 2013). Hunters in the Midlands 
owned up to c. 20 dogs per person regardless of the costs associated with obtaining and keeping 
a hunting dog. In addition, some of the employed hunters were farmworkers. Farmworkers had 
significantly larger harvests than hunters who were not employed on commercial farms. This is 
likely attributed to their increased access to wild animals, as they may be relatively abundant on 
farmlands (Bowland & Perrin 1993) and the low level of law enforcement.   
The relationship between illegal hunting and property ownership was not significant. 
However, the likelihood of hunting by people who owned land was higher compared with people 
who owned livestock or both livestock and land. The increased involvement of people with land 
in illegal hunting activities often indicates a deteriorating subsistence agricultural system 
(Mfunda & Roslash 2010), which is a result of the increase in unfavourable and erratic climatic 
conditions among other factors. Such conditions are associated with reductions in productivity, 
as a result subsistence farmers become discouraged. Moreover, in rural areas, males and females 
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of the household equally engage in subsistence farming activities as a result, when this practice is 
curtailed, ample time afforded may be used for illegal hunting activities.   
3.4.3 The dynamics of illegal hunting  
The use of dogs was widespread in the Midlands as in most regions across the country 
(Kaschula & Shackleton 2009), while only a few hunters admitted to using snares. Both these 
methods are prohibited in South Africa, although dogs are permitted under exceptional 
circumstances (Beinart 1990; Molewa 2010). Snaring is highly detrimental due to its unselective 
and thus wasteful nature (Nielsen 2006; Pangau-Adam et al. 2012). None of the interviewed 
hunters were registered or owned a hunting permit. In addition to some hunters being too young 
to obtain permits, other reasons were; hunting regulations being ambiguous and permits being 
too expensive to obtain. A hunting permit fee is ZAR100 (US$7.28) (Molewa 2010), which is 
0.1% of the fine associated with hunting illegally.  
Hunting was carried out on a weekly to monthly basis with no seasonal patterns evident. 
However, it escalated during timber harvesting, an activity often associated with migrant labour. 
Cronin et al. (2015) argue that the immigration of people with bushmeat preference often 
increases illegal hunting activities in host areas. Moreover, when hunters with dogs were caught 
hunting on private properties, they used these plantations as refuges. This relationship between 
illegal hunting and logging concessions was reported in other studies, where the concessions 
provided access to remote wildlife areas through roads built primarily for log transportation. 
Moreover, they assisted in secretively transporting hunted animals to markets by hiding the 
carcasses between logs (Mainka & Trivedi 2002; Wright 2003; Effiom et al. 2013).   
3.4.4 Reasons for illegal hunting 
The primary reason for hunting was to obtain meat. Most hunters who preferred bushmeat 
claimed that it tastes better than its domestic counterparts (Mfunda & Roslash 2010; Borgerson 
et al. 2016), while others argued that for them, bushmeat was a more accessible source of protein 
(i.e. it was a cheaper option than purchasing domestic meat). Food prices are high in rural areas 
(Jacobs et al. 2010) and accessing the nearest CBD can be challenging. The inequality in the 
distribution of protein is common across the African landscape (Obasanjo 2013) and is one of the 
main drivers of illegal bushmeat harvesting, which is a readily available resource. Even when 
bushmeat is traded, it is often cheaper than its domestic alternatives (Warchol & Johnson 2009). 
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Illegal hunting in the Midlands region was not a result of protein deprivation for the majority of 
respondents and thus did not represent a significant source of livelihood. Bushmeat was not 
commercialised, only particular body parts were traded irregularly to local users at a modest 
scale. Nonetheless, in light of the widespread protein deficiency and malnutrition in Africa (FAO 
2015; White & Belant 2015), the role of bushmeat in food security of those with limited access 
to alternative resources cannot be dismissed. Furthermore, wildlife outside protected areas has 
been severely depleted in the region, to this end there may not be substantial wildlife for 
households to base their livelihoods around. This may also be intensified by the fact that it is 
obtained illegally from farmlands and protected areas, retaliation from farm owners and 
protected area managers may discourage continuous use of the resource.     
Contrary to the situation in the current study region, Warchol & Johnson (2009) learnt 
that commercially driven hunting is prevalent in the north-eastern part of South Africa, this 
activity showed a significant level of viability in areas studied. This was indicated by the 
presence of informal roadside bushmeat markets and a border market between Mozambique and 
South Africa which offered bushmeat and other wildlife products. This study concluded that 
bushmeat was a significant means of livelihood for the majority of households, although 
obtained illegally. Local people circumvent law enforcement by establishing a fund to pay for 
bails and fines sustained by their members for hunting illegally (Warchol & Johnson 2009).  
There was a relatively high prevalence of sport hunting in the current study area. According 
to the youth, this is due to a lack of alternative hobbies. Moreover, there was another form of 
sport hunting that was associated with monetary gains, locally known as taxi hunting, which 
involved hunting with dogs and betting on the first dog to catch an animal (Grey-Ross et al. 
2010). The value of gains from this type of wildlife utilisation was not assessed as it was 
practiced mainly by people from neighbouring and remote areas and not the locals. This 
threatens the availability of bushmeat, in particular for the local people and is likely to persist in 
areas of inadequate law enforcement and monitoring (Pietersen et al. 2011; Ceppi & Nielsen 
2014).    
3.4.5 Hunter contact with serval and oribi 
Most hunters have had encounters with both serval and oribi although the most sought after 
species was oribi. As an ungulate this is expected considering the number of hunters who 
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practiced hunting to procure meat. Ungulates are ideal sources of bushmeat (Corlett 2007; 
Kaschula & Shackleton 2009), the small and medium sized ones such as oribi are often targeted, 
as they are easy to hide and transport (Oliver 1978; Fitzgibbon et al. 1995). Other ungulates such 
as reedbuck, duiker (Philantomba monticola) and impala (Aepyceros melampus) were also 
commonly hunted for meat. These ungulates are likely to release pressure on species of high 
conservation concern such as oribi, as they are highly prolific and relatively resilient to hunting 
pressures (East 1999; Kaschula & Shackleton 2009). The high frequency of encounters with oribi 
is not necessarily representative of its density. Most respondents reported a sharp decline in the 
oribi population over the years as a result of habitat loss and illegal hunting. In addition, oribi are 
a prey to jackal and caracal (Grey-Ross et al. 2009b; Stuart & Stuart 2015). The abundance of 
the black-backed jackals in the region as a result of their high tolerance of agricultural activities, 
(Humphries et al. 2016) may be the cause of the escalating predation. Furthermore, the 
vulnerability of oribi to predators may increase in the Midlands due to poor veld management 
(Stears 2015).  
Serval was seldom actively hunted for meat, with only two hunters reported having eaten 
serval meat. The use of wild animals in traditional medicine has grown extensively in the country 
(Whiting et al. 2013). Serval bones are vital in treating epilepsy, urinary problems and 
headaches. The bones are crushed and mixed with bones from other species for a mixture used to 
chase away bad spirits and strengthen relationships. In traditional medicine, different species can 
be used for the same purpose (Mootoosamy & Mahomoodally 2014), the respondents indicated 
that due to the rarity of serval, they often make use of substitutes. This may help release some 
pressure on this already threatened species. The serval is currently sold for ZAR200 (US$14.57) 
to ZAR250 (US$18.21) depending on carcass size and quality. However, a great deal remains 
unknown regarding other uses of serval in traditional medicine, as respondents were reluctant to 
provide further information, arguing that the information was too sensitive to provide and they 
needed to protect their intellectual property. Muthi traders asserted that in the past, researchers 
have used their traditional knowledge for their own benefit.  
The skin trade industry had a market for serval skin which was used to tailor traditional Zulu 
attire. Leopard (Panthera pardus) skin is mainly used, but very expensive, for example, an 
imbatha, made of leopard skin, ranges from ZAR4000 (US$291.24) - ZAR7000 (US$509.67) in 
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price. Those who cannot afford it resort to other spotted skins such as the serval‘s. However, 
according to the respondents, the serval has become rare and as a result it was being replaced 
with genet skin. If traditional medicine and skins for traditional attire were the by-products of 
bushmeat hunting, the impacts on the serval population would be significantly reduced (Marsh & 
Mittermeirer 1987). However, the serval is not a common bushmeat species. In traditional 
medicine, it is believed that only specimens from the wild are effective (Liu et al. 2016) 
however, respondents in the current study showed a willingness to use products from farmed 
specimens if these were made available.  
Other threats to serval included persecution for preying on poultry. This has a long history 
and is quite common, it however, does not necessarily indicate natural food shortages as serval 
would choose a chicken over its natural prey (Bowland 1990; Perrin 2002), the possibility should 
however not be dismissed. Servals tend to extend their range in light of reduced food availability 
(Ramesh et al. 2015), thus encounters with domestic animals in such cases are highly probable. 
In the absence of proper management and control, livestock owners often hunt predators illegally 
in protection of their livestock (Næss & Bårdsen 2016).    
Moreover, the serval has been a victim of the rabies outbreak in the region. A similar case 
was reported for the black-backed jackal and this could be a result of contact with domestic 
animals while in search of food, as Kingdon (1971) argues that most wild animals are vulnerable 
to, and often contract diseases common to domestic animals. Snaring was the second most 
popular method of hunting, servals are nocturnal and this exposes them to high risks of being 
caught in snares. The technique seems to be used more by farmworkers and the prevalence of 
servals on farmlands renders them highly vulnerable to snares.      
Conservation management outside protected areas is often not approached with the same 
regard as management inside protected areas (Infield 1988). The results of this study showed that 
wildlife populations that thrive outside protected areas were significantly more vulnerable to 
illegal hunting and other anthropogenic threats compared with populations inside protected areas. 
Communities adjacent to protected areas hunted significantly less, while private lands away from 
protected areas experienced increased cases of illegal hunting. This could be related to rapid 
population growth which cannot be adequately regulated (Milner-Gulland & Bennett 2003). 
Moreover, the lack of incentives associated with conservation and compensations for livestock 
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and crop losses to wild animals may develop negative attitudes toward conservation management 
outside protected areas (Lindsey et al. 2013). During data collection, a respondent referred us to 
a settlement where his friend who happened to be a well-known illegal hunter lived. As we 
approached, the residents started shouting ―we want houses‖. There could be a possibility of a 
relationship between unresolved social issues and illegal natural resource use. However, this 
could also support many studies (Kaltenborn et al. 2005; Bouché et al. 2012; Martin et al. 2012; 
Ceppi & Nielsen 2014) that highlight the influence of poverty on illegal wildlife use. The 
relationship between the local communities and conservation custodians outside protected areas 
seemed inadequate. 
Illegal hunting is likely to be prevalent around protected areas, due to the fact that wildlife 
has been depleted outside and away from protected areas (Phakathi pers. comm. 2016). There is 
a high possibility that the respondents may have downplayed the real situation (Gavin et al. 
2010; John et al. 2010) due to their awareness of penalties associated with illegal hunting. 
Therefore, illegal hunting could be high in both nature reserves and private lands depending on 
the strength of law enforcement. Nevertheless, with the conservation management extending its 
jurisdiction through the stewardship programme with the aim of legally protecting biodiversity of 
high value outside formally protected areas, through partnerships between conservation agencies 
and landowners (Ezemvelo KZN Wildlife 2012a), there is a positive prospect for wildlife outside 
protected areas. 
3.5 Conclusions 
The aim of this study was to assess the drivers of illegal hunting and the implications of this 
activity for serval and oribi populations. These species are particularly important due to their 
potential role in the conservation and management of the ecosystems they occupy; which will in 
turn improve the well-being of other species that depend on these ecosystems. Illegal hunting in 
the Midlands was high and predominantly for subsistence purposes. Unemployment 
accompanied by limited access to productive land and domestic sources of protein are some of 
the main attributes of the communities studied. However, these factors were not the main drivers 
of illegal wildlife utilisation. Bushmeat procurement was the main reason for illegal hunting. 
Bushmeat preference over domestic meat was due to its distinctive flavour. Illegal hunting by 
young boys from the ages of 9 to 17 was unexpectedly high. These young men were hunting 
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primarily for sport, although the meat obtained was consumed, it did not represent a significant 
source of animal protein.  
Wildlife has been depleted in the region, in particular outside protected areas, as a result 
bushmeat hunting in this region cannot be a viable safety net. Prohibited methods of hunting 
including dogs and snares were used. The ambiguous nature of hunting regulations accompanied 
by the cost of obtaining a permit were cited as primary reasons for hunting illegally. The two 
species investigated were vulnerable to illegal hunting. Oribi were primarily hunted for meat. 
Natural predation seemed to be high, as a natural phenomenon, it is not expected to be 
detrimental however, to a vulnerable species such as the oribi it may pose some threat. Servals 
were highly susceptible to retaliatory killing for preying on poultry. Moreover, snaring and road 
kills of servals were high in the region, their nocturnal nature renders them more susceptible to 
these threats. Servals were used in the making of traditional medicine and attires. However, due 
to their rarity, the majority of users have found substitutes, although this does not entirely release 
pressure on this species.  
Information about the demographic and socio-economic characteristics of illegal hunters, the 
spatial distribution of the activity, additional threats and the implications for individual species 
may be incorporated in selecting priority areas for conservation initiatives. The study sheds light 
on the well-being of serval and oribi populations. The consideration of their role as indicator and 
keystone species could enhance their conservation inside and outside protected areas. This can 
effectively support the conservation of a wide diversity of small and medium sized animals in the 
wild together with the wetland and grassland ecosystems.  
3.6 Recommendations  
There is no panacea to the issue of illegal wildlife utilisation. However, understanding the site-
specific drivers could be the first step in an attempt to remedy the situation. More investments 
into biodiversity conservation may enhance law enforcement both inside and outside protected 
areas and thus reduce the vulnerability of species, in particular on private properties.  
The consideration of the needs of rural people living adjacent to biodiversity refuges 
whether protected or private is vital, to reduce the adverse impacts of poverty on biodiversity 
conservation. The creation of employment opportunities and the promotion of entrepreneurship 
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may help curb illegal hunting by increasing access to domestic sources of protein and reducing 
available time that can be utilised to engage in illegal hunting activities.     
Extensive and inclusive environmental education is essential. Although most hunters were 
aware of the illegality of the activity, they were not fully aware of the ecological consequences 
of unsustainable utilisation on biodiversity. Most illegal hunters did not know how to go about 
obtaining a hunting permit. During the survey, contact details of those who needed assistance 
obtaining a permit were taken. Ezemvelo KZN wildlife was contacted to enquire about the 
subsistence hunting permit process and this information will be shared with the illegal hunters.        
Productive hobbies for the youth in rural areas may reduce illegal hunting, as many children 
hunted because they had nothing else to do. There is an initiative called Indigo Skate Camp 
which is a movement aimed at nurturing sustainable skateboarding environments for rural and 
vulnerable young people, which involves competitions, where skaters go and compete with 
others from across the country. Initiatives similar to this one, the establishment of educational 
centres and conventional sporting activity facilities can be effective in curbing youth engagement 
in illegal hunting activities.    
The development of sustainable human-wildlife conflict management approaches is 
essential. These conflicts differ with localities and therefore site-specific solutions should be 
sought. In the Midlands, strengthening the relationships between local communities, land owners 
and protected area managers may be a first step in conflict management.    
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Abstract  
The increase in the illegal harvesting and use of wildlife resources can have far-reaching effects 
on their long-term persistence. Although there are other direct threats such as fragmentation and 
loss of natural habitats, the illegal harvesting of wildlife resources remains difficult to quantify 
due to its illicit nature. As a result, its impacts on certain species of conservation concern remain 
less understood. Using a Vortex simulation model to carry out population viability analyses of 
serval (Leptailurus serval) and oribi (Ourebia ourebi), this study evaluated the impact of hunting 
on the long-term survival of these two ecosystem indicator and potential keystone species in 
South Africa. Population estimates of the KwaZulu-Natal Province sub-populations were used. 
Life history parameters were obtained from secondary data sources. Models were run for 100 
iterations over 50 and 100 years for oribi and serval respectively. Multiple scenarios were run for 
each species representing varying illegal hunting levels. The model predicted that an increase in 
hunting by 22% will drive the oribi population to extinction within 42 years, if the initial 
population size is 1583. The serval was resilient to hunting, with its population declining 
insignificantly, from 25 individuals until the mortality rate was multiplied by 4.2. This increase 
resulted in an extinction probability of 0.01% within 91 years. PVAs are effective conservation 
tools, however, their strength is reliant on data availability and quality. The results of this 
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assessment can help support the establishment of regulations and the initiation of conservation 
measures for serval and oribi in South Africa.   
 
Keywords: PVA, Vortex, illegal hunting, population, extinction 
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4.1 Introduction 
The last three decades have seen an exponential decline in the world‘s large mammals (De 
Marco et al. 2014). In response, there has been a heightened global focus on these species 
(Ripple et al. 2016). Small to medium sized mammals, including both carnivores and ungulates, 
have flooded the bushmeat, traditional medicine and skin trade markets and subsequently 
replaced their large counterparts (Fa et al. 2014). Due to their relatively small sizes they are 
harvested in large quantities to ensure profitable sales in these markets. Moreover, for bushmeat 
hunters these species have always been the centre of focus accompanied by avian fauna 
(Kaschula & Shackleton 2009; Booth 2010). The sustainability of their extraction from the wild 
is diminishing. Rural poverty associated with limited sources of livelihood and perpetuated by 
the failure of traditional systems to cope with changing climatic conditions is one of the main 
drivers. Furthermore, this predicament is in part attributed to limited legal provisions available to 
subsistence hunters (Booth 2010), accompanied by an inadequacy in law enforcement (Bouché et 
al. 2012). The associated outcomes are far-reaching, since most of the species exploited play 
vital roles in the functioning of their respective ecosystems (Wright 2003; Effiom et al. 2013; 
Ripple et al. 2016) and the scale at which they are harvested could affect the whole biotic 
community (Bennett et al. 2002). The effects of such activities are dependent on the species 
resilience or lack thereof.  
Opportunists and generalists have an improved chance of maintaining viable populations 
for longer periods of time in light of anthropogenic threats. Attributes such as high reproductive 
rates render species resilient to human induced pressures, including illegal hunting (Kaschula & 
Shackleton 2009). Inferential information is needed to account for the level of resilience of 
different species to human induced threats. Consistent population monitoring enables detection 
of changes in population trends. The lack thereof can hinder effective conservation management, 
particularly in the case of naturally rare species, as this may result in late detection, if any, of 
extinction risks. Rare and specialist species, those with small and fragmented populations and 
species with most of their preferred habitats occurring outside protected areas, require close 
monitoring due to their high vulnerability to anthropogenic pressures (Karanth & Sunquist 1995; 
Chapron et al. 2008; Linder & Oates 2011). Extinction is a result of a synergy between various 
threats, some of which may be indirect and thus undetectable (Armstrong et al. 1998). More 
often, the results of a threat may render the species highly vulnerable to other threats. For 
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example, habitat fragmentation may aggravate the effects of illegal hunting by hindering 
recolonisation of over-hunted sites (Wright 2005). Early detection is key, and can be achieved 
through continuous monitoring of population trends. There are various ways of achieving this, 
including the use of correlational data, algebraic formulae (Keesen et al. 2017) and population 
viability analyses (Townsend 2008).  
A population viability analysis is a quantitative tool commonly utilised to predict the 
capacity of a population to maintain sustainability in the face of various threats for a given period 
of time. Studies on the assessment of populations have evaluated minimum long-term viable 
population sizes, demographic parameters responsible for species persistence, threats with the 
greatest impact, and most effective conservation strategies (Morris et al. 1999; Bach et al. 2010; 
Volampeno et al. 2015) and in some cases, all of the above (Desbiez et al. 2011). This tool is not 
without its limitations, however it plays a significant role in supporting conservation decisions 
and informing policy (Morris et al. 1999; Ebenhard 2000). 
Oribi (Ourebia ourebi, Zimmermann 1783) are diurnal inhabitants of grassland and 
savanna habitats away from densely populated areas (East 1999). In South Africa, they are 
currently restricted to KwaZulu-Natal, Eastern Cape and Mpumalanga Provinces (East 1999; 
Shrader et al. 2016) where they are mostly found outside protected areas (East 1999; Coverdale 
et al. 2006). Oribi are a grassland specialist and selectively forage predominantly on grasses. 
They present a potential keystone species for the threatened grassland biome. However, like 
elsewhere in Africa (Lindsey & Bento 2012), oribi are utilised as bushmeat species, sometimes 
illegally (Grey-Ross et al. 2010) and this poses a threat to their population viability (Magwaza 
2015). To this end, the oribi are reportedly declining in KwaZulu-Natal (Patel 2015). Other 
major threats facing oribi include habitat fragmentation and loss accompanied by poor veld 
management (Coverdale et al. 2006; Stears 2015). Currently they are listed as Least Concern by 
the International Union on Conservation of Nature (IUCN), whereas the regional assessment 
considers the species Endangered (Shrader et al. 2016) and are thus protected by the Threatened 
or Protected Species (ToPS) regulations. The effect of illegal hunting on oribi populations is not 
well understood.   
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 Serval (Leptailurus serval, Schreber 1776) is an African medium sized carnivore, from the 
felidae family. This solitary cat is found widely distributed across the African continent. Due to 
its specialised habitat requirements, it is inherently restricted to areas with suitable habitat, which 
include well-watered and adequately covered landscapes (Kingdon 1971), both natural and man-
made (Herrmann et al. 2008). Like most wild cats, the serval is nocturnal and crepuscular in 
nature, which is in accordance with the time when rodents, its main prey species are active 
(Bowland 1990; Ramesh & Downs 2015). In South Africa, the serval is found on the eastern part 
of the country, particularly in the Drakensberg region (Bowland 1990), and are well-adapted to 
farmland environments (Ramesh & Downs 2013). However, various anthropogenic activities 
remain a threat to serval and they include habitat fragmentation, illegal hunting for trade and 
subsistence, snaring, persecution and road mortalities. Although threats to serval may be known, 
their consequences to its population remain uncertain. Currently, the serval is listed as Least 
Concern by the IUCN (Thiel 2015). However, according to the regional red list assessment, 
serval is Near-Threatened (Ramesh et al. 2016), protected under the ToPS regulations and listed 
as a specially protected indigenous mammal in the Province of KwaZulu-Natal.  
The aim of this study was to assess the impact of illegal hunting for meat, and trade on 
the populations of oribi and serval in South Africa, using KwaZulu-Natal sub-population 
estimates. We used various scenarios to model the persistence of these two species and highlight 
their vulnerability to illegal hunting pressures. 
 
4.2 Methods  
4.2.1 Vortex simulation model 
Vortex is an open source software (Lacy et al. 2015) that models species population changes and 
their associated outcomes, in light of various interactive deterministic (e.g. over-harvesting, 
habitat fragmentation and predation) and stochastic (e.g. migration, gender determination, 
disease, breeding and migration) events (Lacy 1993; Lindenmayer et al. 2000). The program is 
predominantly applied to species characterised by low reproductive rates and long life spans 
such as mammals, birds and reptiles (Lacy 1993; Bach et al. 2010; Andersen et al. 2015). It is an 
individual- based population viability simulation model (Lacy 2000), which simulates birth and 
death processes and the transmission of genes through generations, by producing random 
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numbers to determine the survival, and number of progeny by each female per year  (Lacy 1993). 
The status of each individual is closely monitored as this influences the entire population (Lacy 
2000). Vortex produces results in the form of a summary table that incorporates statistical 
predictions on population growth rate, mean population size, genetic variation, probability of 
extinction and time to extinction (Lacy 1993).      
4.2.2 Study area, data sources and life history parameters  
The current population assessment was restricted to populations in the KwaZulu-Natal Province 
of South Africa. In this province, population strongholds of the two species in question are 
found. Data used for the assessments were obtained from secondary data sources, primarily 
published literature. Data include, life history parameters, estimates on population size and 
mortality rates. An oribi population and habitat viability model was conducted in 2006 
(Coverdale et al. 2006). This national study played a vital role in shedding light on the 
population and habitat status of this species and was used as a baseline in the current study. The 
majority of life history parameters for oribi were extracted from this assessment including data 
on annual mortality rates (Table 4.1).   
Table 4.1: Life history parameters used for the oribi PVA. 
Parameters   Value Source (s) 
Group size 3 Rowe-Rowe 1983  
Home range size 60 ha Ezemvelo KZN Wildlife 2012b 
Diet  herbivorous Everett et al. 1992 
Habitat 
grasslands and 
savannas Adamczak & Dunbar 2008 
Mating system  long-term monogyny Coverdale et al. 2006 
Fecundity rate 75% Coverdale et al. 2006 
Adult sex ratio 50:50 Ezemvelo KZN Wildlife 2012b 
Infant sex ratio 50:50 Coverdale et al. 2006 
Sexual maturity male 4 years Coverdale et al. 2006 
Sexual maturity female 3 years Coverdale et al. 2006 
Gestation period 210 days Stears 2015 
No of offspring  1 Coverdale et al. 2006 
Annual mortality infant (1st year) Juvenile 
female 0.1 Coverdale et al. 2006 
Annual mortality infant (1st year) Juvenile male 0.1 Coverdale et al. 2006 
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Annual mortality sub-adult female 0.04 Coverdale et al. 2006 
Annual mortality sub-adult male 0.02 Coverdale et al. 2006 
Annual mortality adult female 0.05 Coverdale et al. 2016 
Annual mortality rate male  0.05 Coverdale et al. 2006 
Population size 1583 Magwaza 2015; Patel 2015 
Longevity 13 Coverdale et al. 2006 
Carrying capacity  3166 Rija 2009 
Maximum age of male reproduction  13 Coverdale et al. 2006 
Maximum age of female reproduction  13 Coverdale et al. 2006 
 
While oribi data are available, the same cannot be said for a medium sized carnivore, 
serval. Life history data for the species are sparse, however in such cases a surrogate species may 
be used. The caracal (Caracal caracal) is a close relative of the serval and as a result missing 
data for serval were complemented with caracal data. However, population estimates cannot be 
transferred and there has not been any annual comprehensive collection of serval population data 
in the country. This outcome could be in relation to the fact that the serval were not a protected 
species until recently (2008) and challenges associated with population counts owing to the 
predominantly nocturnal behaviour of serval. Life history parameters used for serval PVA are 
incorporated in table 4.2.  
Table 4.2: Life history parameters for the serval PVA. 
Parameter Value Reference(s) 
Group size 4 Smithers 1987 
Home range size 60 Ramesh et al. 2015 
Diet  small mammals  Smithers 1978; Thiel 2011  
Habitat riverine grasslands  Smithers 1987 
Mating system  polygynous http://animaldiversity.org 
Fecundity rate 90% Bernard & Stuart 1987; Kingdon 1971 
Adult sex ratio 1:1 Skinner & Chimimba 2005 
Infant sex ratio 1:1 Skinner & Chimimba 2005 
Sexual maturity male 13 months  Bernard & Stuart 1987 
Sexual maturity female 14 months  Bernard & Stuart 1987 
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Gestation period 70 days  Estes 1999 in Thiel 2011 
No of offspring (s) 3 kittens Smithers 1978 
Annual mortality from 0-1 male 6.4 % 
 
Annual mortality from 0-1 female 3.2 %  
Annual mortality after age 1 male 30 % 
 
Annual mortality after age 1 female 15 %  
Population size 25.3 individuals 
 
Longevity 12 years  Gutler 2006 in Theil 2011 
Carrying capacity  51 Rija 2009 
Maximum age of male reproduction  12 years  Gutler 2006 cited in Theil 2011 
Maximum age of female reproduction  12 years  Gutler 2006 cited in Theil 2011 
 
4.2.3 Oribi PVA scenarios  
The aim of the PVA model was to assess the impact of illegal hunting on the oribi population. 
The model was run as a population based model with a single population and the initial 
population size was set at 1583 individuals (Magwaza 2015). Due to lack of data on age 
structure, a stable age distribution was assumed. One catastrophe was included in the model, as 
oribi are known to suffer in extreme weather conditions, particularly during winter (Oliver 
1987). In the western part of the KwaZulu-Natal Province, the core of the oribi population in 
South Africa, winter temperatures can be extremely low, accompanied by frost. The effect of this 
catastrophe was set at 10% and 0% on the survival and reproduction rates respectively 
(Coverdale et al. 2006). The carrying capacity was set at double the initial population size (Rija 
2009), one hundred iterations were run for 50 years (Coverdale et al. 2006). No annual removal 
(harvest) and addition of individuals (supplementation) were included in the model.    
Multiple scenarios were run to determine the effect of illegal hunting (Table 4.3). Illegal 
hunting was excluded in the first scenario, in all scenarios that followed, it was introduced. The 
proportion of off-takes was increased from 0.5% to 22%. Data on annual mortality, which 
excluded illegal hunting, were extracted from the oribi PHVA of Coverdale et al. (2006). Illegal 
hunting was included from age 2-3 years for both male and female up to adults. According to 
Mostert & Hoffman (2007) gender has no impact on the quality of bushmeat and as a result, it 
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was assumed that both males and females are hunted equally, however, hunters tend to avoid 
visibly pregnant females. Age is a significant factor in determining the quality of meat, juveniles 
are avoided while sub-adults and adults are sought after equally (Xaba, subsistence hunter, 
Creighton pers. comm. 2017).  
4.2.4 Serval PVA scenarios 
Life history information is a basic requirement for population viability analyses. Such data 
requires intensive field work, over a lengthy period of time and are thus not always available 
(Bernard & Stuart 1987). The issue is inherently compounded for illusive and small to medium 
sized mammals by challenges that are associated with studying them. However, data scarcity 
may be mitigated by using data from studies of closely related species (Rija 2009), the caracal in 
the case of serval.  
To estimate the current population of serval in KwaZulu-Natal, a population density 
estimate of 6.9 individuals per 100km
2
 (Ramesh & Downs 2013), and an Area of Occupancy 
(AOO) equalling 367.196km
2
 derived from a 60km buffer of South African wetlands (clipped 
with a KZN boundary) resulted in an estimated population size of 25.3 servals in the province. 
Reproductive rate was set at 90% with a 10% environmental variation. Similar to other small to 
medium sized wild cats, the serval was assumed to be highly prolific. Breeding can take place 
throughout the year with significant peaks during the summer season (Bernard & Stuart 1987; 
Kingdon 1971). Gestation period is short (70 days) and offspring mature rapidly. These 
conditions may provide females the opportunity to breed twice a year (Kingdon 1971), rendering 
breeding opportunities adequate.  
Various scenarios were run for serval (Table 4.4). In the absence of annual mortality rate 
data, estimates were determined. These were based on personal communications and the severity 
of known threats to serval, which include; road kills, snaring, retaliatory killing and hunting with 
dogs and rifles (Friedmann & Daly 2004; Ramesh et al. 2016). The serval is a rare 
mesocarnivore, this is reinforced by its nocturnal and sometimes crepuscular behaviour (Ramesh 
& Downs 2013). As a result it was assumed that hunting with dogs and rifles is opportunistic and 
therefore modest.  
The use of roads and established tracks by servals is common (Smithers 1978; Thiel 2011) 
and this increases their chances of being killed on roads particularly at night. Retaliatory killing 
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may be moderate as serval seldom prey on poultry (Ramesh & Downs 2015), although they tend 
to return to where they have killed poultry (Henley 1997) increasing their chances of being 
persecuted, they are illusive and often challenging to catch. Snaring, however, has a significant 
contribution to serval mortality (Sollmann et al. 2016) because of its prevalence on farmlands 
(Ramesh et al. 2015) and the fact that it is unselective in terms of age and gender. Female and 
male mortality rates varied. For males, the rates were higher which was attributed to their wide 
ranging habits (Ramesh et al. 2015). Hunting, accompanied by other causes of mortality, were 
introduced from the first scenario, intensity increased subsequently up to the last scenario. In 
total, nine scenarios were incorporated into the model (Table 4.4). 
 
4.3 Results 
4.3.1 Oribi population viability analysis 
The initial oribi population size was 1583 individuals with a randomly distributed age structure. 
In the absence of illegal hunting the population exhibited a healthy growth rate of 0.08%, no 
extinction was experienced within the 50 year period, while the final population size was almost 
double the initial population size (3144). The introduction of illegal hunting into the model was 
accompanied by significant changes. Off-take of 0.5% (n = 8) of the population resulted in a 
reduction in population growth rate to 0.074 and the final mean population size to 3117 
individuals.   
The subsequent increase in off-takes as a result of illegal hunting steadily reduced the 
population. At 9% (n = 142) extraction, the population ceased to grow, resulting in a mean final 
population size of 1699 ± 73.3 individuals. A steady increase in off-takes affected the growth 
rate and the final mean population size. Significant changes occurred with an increase in 
mortality of 16.5% (n = 261), and resulted in a 0.01% probability of extinction at 50 years. When 
the illegal hunting intensity was increased to 20% (n = 317), it resulted in an extinction 
probability of 0.42% that occurred within 45 years. Moreover, a further increase by 2% (n = 348) 
in illegal hunting yielded an extinction probability of 0.8% within 42 years, while reducing the 
mean final population to less than two individuals (Table 4.3). 
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Table 4.3: Results of the oribi vortex simulation model under 15 scenarios with different illegal 
hunting effects.  
Input Results 
Scenario Illegal hunting 
effect (%) 
Mean population 
growth rate (r) 
Probability of 
extinction P[E] 
Mean time to 
extinction 
(years) 
Mean final 
population 
1 None 0.081 ± 0.001 0 0 3144 ± 8.85 
2 0.5 0.074 ± 0.001 0 0 3117 ± 12.8 
3 1.5 0.067 ± 0.001 0 0 3114 ± 11.8 
4 3.5 0.049 ± 0.001 0 0 3089 ± 14.9 
5 5.5 0.032 ± 0.001 0 0 2980 ± 27.8 
6 7.5 0.013 ± 0.001 0 0 2558 ± 59.3 
7 9 0.000 ± 0.001 0 0 1699 ± 73.3 
8 11 -0.019 ± 0.001 0 0 732 ± 49.4 
9 11.5 -0.022 ± 0.001 0 0 556 ± 27 
10 13.5 -0.048 ± 0.001 0 0 165 ± 9 
11 15.5 -0.065 ± 0.001 0 0 77 ± 4.7 
12 16 -0.069 ± 0.001 0 0 60 ± 3 
13 16.5 -0.074 ± 0.001 0.01 50 45 ± 2 
14 20 -0.1148 ± 0.002 0.42 45 7 ± 0.7 
15 22 -0.1391 ± 0.002 0.81 42 1.4 ± 0.3 
Note: Bold formatted values indicate significant changes.  
4.3.2 Serval population viability analysis 
The initial population size of serval was estimated at 25.3 individuals, modelled as a single 
population with randomly distributed age classes. The rate of mortality used as a baseline was 
estimated at 13.8 (55%) individuals per annum.  
After the first scenario, a mean population growth rate of 0.627 was attained while the final 
population size was double the initial population size, suggesting a healthy population trend. In 
the following scenario, when the rate of mortality was doubled, the population exhibited no 
significant changes. However, a steady reduction in the growth rate was apparent when mortality 
was further increased. When the initial rate of mortality was multiplied by 4.2, a 0.001 
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probability of extinction was experienced at year 91. From this point, imposed further increases 
in mortality rate, rapidly reduced the population and the multiplication of the rate of mortality by 
5 resulted in extinction of the remainder of the population (100%) within 24 years.  
Table 4.4: Results of the serval vortex simulation model under 9 scenarios with different illegal 
hunting effects. 
Input Results 
Scenario Description Mean 
population 
growth rate (r)  
Probability of 
extinction P[E] 
Mean time to 
extinction 
(years) 
Mean final 
population 
1 Initial mortality rate 
(13.8) 
0.627 ± 0.001 0 0 51.1 ± 0.13 
2  Initial *2 0.486 ± 0.002 0 0 51 ± 0.15 
3  Initial *2.5 0.407 ± 0.002 0 0 50.9 ± 0.11 
4  Initial *3 0.320 ± 0.002 0 0 50.7 ± 0.2 
5  Initial *3.5 0.225 ± 0.002 0 0 49.8 ± 0.4 
6  Initial *4 0.341 ± 0.005 0 0 44.6 ± 1 
7  Initial *4.2 0.076 ± 0.002 0.001 91 40.9 ± 1.3 
8  Initial *4.4 0.024 ± 0.002 29 48 23.12 ± 1.9 
9  Initial *5 -0.096 ± 0.006 100 24 0.00 ± 0.00 
 
Across all scenarios, the population showed a fluctuating trend throughout the 100 year 
time period (Figure 4.1). The decline observed as a result of increased off-takes was 
supplemented through reproduction and maturity of juveniles. However, as the population 
declined further and rapidly, the trend began to follow a single trajectory.  
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Figure 4.1: Predicted serval population trends over a 100 year period for 9 scenarios.  
 
4.4 Discussion 
4.4.1 Oribi population viability analysis  
The model elucidated the levels at which illegal hunting becomes unsustainable and detrimental 
to the current oribi population. It showed that at an annual off-take greater than 9% (142 
individuals), the population becomes static and begins to decline steadily. Further increases in 
off-takes of up to a 16.5 % (261 individuals) result in a 0.01 % probability of extinction within 
50 years. The only scenario where oribi exhibited a healthy population was when illegal hunting 
was absent and the only threat imposed was a single catastrophic event with a 10% effect on 
survival. 
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However, it is likely that on average, over 142 oribi are illegally hunted in the KZN 
Province each year. Grey-Ross et al. (2010) reported a 39% proportion of hunters in the 
Midlands that admitted to hunting the species while in Chapter two, we showed that 68% of 
illegal hunters in the same region have had encounters with oribi during their recent hunting 
expeditions. It is noteworthy that these figures may be an underestimate of the actual situation in 
the Midlands region considering that the activity being assessed is illegal and not all respondents 
will reveal accurate information due to fear of potential persecution (John et al. 2010). 
Oribi have a low reproductive rate, this is exacerbated by their specialist nature which 
renders them highly susceptible to habitat degradation (Coverdale et al. 2006; Stears 2015). 
Illegal hunting alone has a pronounced negative impact on oribi populations, this activity is 
accompanied by a range of other anthropogenic threats and as a result the current population size 
is unable to support hunting. Oribi are hunted legally in the province, quotas are based on the 
current population size, and therefore illegal hunting interferes with this activity by reducing the 
number of specimens available for legal off-takes. The main outcome of this may include 
reductions in revenue generated through legal hunting.  
4.4.2 Serval population viability analysis  
Healthy and high reproductive rates create a buffer against hunting induced mortality (Chapron 
et al. 2008). The serval population used in this model appeared to be resilient to human induced 
mortality. This can be attributed to its high reproductive rate accompanied by rapid maturity of 
juveniles and the polygynous mating system. These characteristics were not affected by any 
other factor except mortality. Most of the threats that resulted in mortality were severe on adults 
and thus provided the juveniles a chance to mature and reproduce. The model shows that serval 
can withstand hunting and other causes of mortality included in the model, provided there are no 
external forces interfering with breeding. Due to data scarcities, the model was run as a single 
population, which is one of the limitations of this assessment for there is likely more than one 
populations in the province. The contribution of dispersal to population growth was not included 
and it could have sustained the population under higher off-takes for a long period of time.  
 Being a rare and a nocturnal species, is likely advantageous for the serval population. Most 
of the hunting is opportunistic, as a result most traders have replaced serval skin with genet‘s 
skin. However, this trait could lead to unnoticed significant changes in the population and by the 
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time they are noticed, it is too late to reverse. Therefore it is imperative to consistently monitor 
such species even when they exhibit healthy population trends. Although a sensitivity analysis 
was beyond the scope of this assessment, it is assumed that the most influential parameter was 
reproduction, for the population was relatively small and such populations are susceptible to 
extinction risks (Desbiez et al. 2012). Its ability to rehabilitate itself after high off-takes helped 
keep the population at a viable state.  
The ability of the serval to adapt to diverse landscapes and to utilise semi-natural and man-
made habitats (Herrmann et al. 2008; Ramesh & Downs 2013) increases its chances of survival. 
However, further reductions in its preferred habitat, which may be companied by food shortages, 
forces the species to extend its range and increases the risks of human contact which often leads 
to conflict.  
 
4.5 PVA limitation            
A population viability analysis is a valuable quantitative conservation tool from which 
meaningful insights can be drawn and robust support for biodiversity management initiatives can 
be obtained however, its strength is highly dependent on the availability and quality of data. 
Large amounts of accurate data collected over a long period of time are needed for the analyses 
to produce robust results (Morris et al. 2002). In light of limited financial resources and 
shortages in personnel, common factors in biodiversity conservation (Terborgh et al. 2008), 
accumulating adequate data can be challenging. This is more pronounced in endangered species 
with small populations (Andersen et al. 2015).  
 
4.6 Conclusions and recommendations            
A PVA can raise awareness on the need of species specific research and identify research 
priority areas. Both the analyses focused mainly on illegal hunting, which is one of the major 
threats to biodiversity. The concern with regards to illegal hunting is that it is difficult to quantify 
due to it illicit nature which means, in most cases, it goes unnoticed. Although a PVA is unlikely 
to provide a solution, it can shed light on the vulnerability of certain species to unsustainable off-
takes and provide corroboration for their protection.  
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Oribi are vulnerable to illegal hunting and the current population of KwaZulu-Natal may 
not be able to support unregulated off-takes. Other anthropogenic threats such as habitat 
fragmentation and poor veld management increases oribi risk of extinction, as a result other 
bushmeat species with stable population trends such as the reedbuck (Redunca arundinum), 
duiker (Philantomba monticola) and impala (Aepyceros melampus) should be made available to 
subsistence bushmeat hunters to assist in the recovery of oribi populations.  
Although not commonly used for bushmeat purposes, servals are important to local people 
for various purposes including traditional medicine and regalia. The model revealed that the 
species is resilient to illegal hunting accompanied by other sources of mortality such as road kills 
and persecution. The serval‘s high reproductive rate is a significant contributor to this outcome 
and is one of its strongest attributes. However, since figures used in the model were based on 
estimates, they are likely to be an underestimate of the real situation. Close monitoring and 
research on the population dynamics of the species may assist in its long-term survival. In-depth 
research on the life history of the species is required to support conservation initiatives.  
 Eradication and degradation of natural habitat should be addressed, for this is one of the 
main human-induced threats that often work synergistically with illegal hunting to increase the 
risk of extinction. Inadequacies in law enforcement accompanied by poor trade regulations 
should be countered to ensure viable populations which will in turn enable the species to 
withstand various anthropogenic threats.   
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CHAPTER FIVE 
Synthesis 
5.1 Introduction 
The purpose of this study was to assess the drivers and impact of illegal hunting on oribi 
(Ourebia ourebi) and serval (Leptailurus serval) in South Africa. The issue of illegal hunting for 
subsistence and trade purposes has not received much attention in South Africa. This is an 
outcome attributed to the notion that the illegal use of wildlife resources is negligible in the 
country (Lindsey et al. 2011). The bushmeat crisis is a global challenge to conservation (Ripple 
et al. 2016) and socio-economic development (Frost & Bond 2008). The conditions under which 
it takes place and its driving forces may well be country and/or site-specific but the outcomes are 
often comparable and their effect extends beyond national borders.  
From previous South African studies, we have learnt that the contribution of wildlife 
resources to the livelihoods of rural dwellers with limited employment opportunities and 
channels of income is modest, but plays a significant role (Shackleton & Shackleton 2006; 
Kaschula & Shackleton 2009). Fuelwood and wild herbs appear to be the predominantly used 
and consumed natural resources by most rural households (Shackleton & Shackleton 2006). This 
may be due to the scarcity of harvestable wildlife resources outside protected areas accompanied 
by the level of law enforcement inside protected areas. This state of protection cannot be said to 
occur for all the protected areas. In north eastern parts of the country, illegally obtained 
bushmeat is found traded on street corners (Warchol & Johnson 2009) which suggests a viable 
local market, while elsewhere in the country wildlife is hunted for recreational purposes 
(Kaschula & Shackleton 2009). There are uncertainties surrounding the use of wildlife resources, 
particularly with regards to its dynamics and magnitude. Declining population trends exhibited 
by some species of conservation concern in areas prone to illegal hunting activities (Grey-Ross et 
al. 2010; Ramesh & Downs 2013), present an opportunity to evaluate the drivers and impacts of 
illegal use on these species.  
This chapter is a retrospection of the current research and provides a direction for 
conservation efforts for oribi and serval. The findings and conclusions resulting from Chapter 
two, a review of literature, and Chapter three which addresses the first and second objectives of 
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this treatise will be incorporated in this chapter together with those of Chapter four which is a 
discourse of the third objective. 
  
5.2 Bushmeat and traditional medicine use in developing countries: a review of 
drivers and impacts. 
Journal articles, books, book chapters and reports were collected. Published literature addressing 
the issues linked to bushmeat consumption, trade and the use of wild animals in traditional 
medicine in developing countries of Africa, Asia and Latin America was reviewed. The focus 
was on the drivers behind the use of these resources which is mostly illegal and its associated 
impacts.  
Bushmeat is a significant source of animal protein and income for the majority of rural 
households in developing countries. In regions where access to domestic sources of protein is 
limited, households resort to bushmeat for it is readily available and affordable. In times of low 
agricultural productivity, shocks and stresses the consumption of wildmeat escalates, which 
means it is a vital buffer against food insecurity and uncertainties that rural livelihoods are often 
prone to. The commercialisation of bushmeat is replacing subsistence hunting, with the growing 
demand from cities. Large quantities of meat are harvested and transported to cities where 
bushmeat is consumed primarily as a delicacy (Sandalj et al. 2016). The increase in harvests is 
detrimental to the long-term persistence of wildlife, as evidence shows that a wide range of large 
mammalian fauna is endangered (Ripple et al. 2016). The species illegally hunted for bushmeat 
are prey to wild carnivores and their decline in abundance as a result of this activity, negates 
predation. Furthermore, other biological interactions such as seed dispersal are disrupted owing 
to heavy off-takes of fauna for human consumption. The impacts extend to interfere with socio-
economic development in developing counties. Concessions such as trophy hunting, which is a 
significant conservation and rural development tool are undermined by illegal hunting. 
Subsistence consumers of bushmeat and other natural resources find themselves losing access to 
these resources as a result of illegal use by other members of the community and in some cases 
by people from outside the community. 
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5.3 Evaluating the drivers of illegal hunting and its implications for serval 
(Leptailurus serval) and oribi (Ourebia ourebi) conservation in South Africa.  
A questionnaire based survey was conducted between October 2015 and March 2016 in the 
Midlands region of KwaZulu-Natal, South Africa, to evaluate the drivers of illegal hunting for 
bushmeat and trade, and its implications for serval and oribi species. The questionnaires were 
semi- structured while the study population was sampled using a mixed sampling method. This 
method comprised of random, purposive and snowball techniques. Two hundred and seventy-one 
interviews were conducted.  
The severity of illegal hunting in a given area is dependent upon the number of hunters 
present. Out of 271 interviews conducted, with a non-response rate of 3.3%, 71 (27%) of the 
respondents were illegal hunters. This is a significant proportion considering that the activity 
evaluated is predominantly illegal. Hunters were aged between 9 and 25 and age came up as a 
significant factor. Most of the illegal hunting was concentrated around farmlands compared with 
protected areas. Although most hunters hunted for subsistence purposes, hunting in the Midlands 
was not driven by limited access to alternative sources of protein. Hunters had a certain 
preference for bushmeat because of its distinctive taste while others seemed to enjoy hunting as a 
recreational activity. There was no commercialisation except for the sporadic trade in by-
products such as skins and other body parts for use in traditional medicine. Moreover, the focal 
species, namely serval and oribi, had been encountered by 27% and 68% of illegal hunters 
respectively. Which is in accordance with the finding that most of the hunting in the region was 
practiced to obtain meat and serval is not a common bushmeat species, above being naturally 
rare. Although not a common bushmeat species, serval was popular in traditional medicine, the 
respondents reported that they used serval body parts to treat various ailments and conditions 
including epilepsy, urinary system problems and headaches. Its bones were crushed and used to 
chase away bad spirits.  
The results of this study shed light on the dynamics of illegal hunting activities in the 
Midlands region. However, due to the illegal nature of the activity, the results of this study 
should be approached with caution. Further research may assess the willingness of illegal hunters 
to adopt alternative activities for recreation and assess the viability of these activities in curbing 
sport related illegal hunting of endangered and protected species. In the case of traditional 
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medicine, effective ways to engage traditional muthi traders should be explored. Some of these 
users were willing to use alternative resources if these were available.  
 
5.4 Assessing the impact of illegal hunting on the population viability of serval and 
oribi.  
To assess the impact of illegal hunting on serval and oribi populations, a Vortex simulation 
model was used. Both the species occur in most provinces across the country, however for this 
study only the KwaZulu-Natal population estimates were used in the model. For oribi, a previous 
PHVA conducted in 2006 was used as a baseline. For serval, life history parameters were 
extracted from the literature. All models were run for 100 iterations over 50 and 100 years for 
oribi and serval respectively. Different scenarios representing varying illegal hunting intensities 
were executed.   
With an initial population size of 1583, the model results showed that oribi are vulnerable 
to illegal hunting. This is probably due to their relatively low rate of reproduction. The model 
predicted that the species would become extinct in 42 years of 50, with the increase in illegal 
hunting of 22% (n = 348). The population started to lose its viability with an increase of 9% 
(142) in illegal hunting intensity, the population ceased to grow and started to decline rapidly. 
Drawing from the results of this study, subsistence hunting of oribi should be closely monitored, 
through adequate law enforcement until the population attains stability.  
According to the model, the serval is resilient to illegal hunting in the Midlands. This may 
be attributed to its relatively high reproductive rate and the rapid rate at which the offspring 
reach sexual maturity. As a result the population is able to withstand elevated hunting pressures. 
However, once the population reaches a threshold and starts declining the rate of extinction may 
be rapid. Due to serval‘s rarity, it may be easy for conservation managers to miss this turning 
point. 
This study was limited by the availability of data, particularly for serval and the strength of 
a PVA is dependent on this. However, this study also indicates further research needs as far as 
the focal species are concerned.  
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5.5 Conclusion  
Illegal exploitation of biological resources is one of the global primary challenges to 
conservation (Redford 1992; Ripple et al. 2016). Rapid population growth accompanied by 
increasing levels of poverty are often cited as the main drivers behind this phenomenon. Strict 
laws have been established to regulate utilisation and ensure the long-term persistence of these 
resources, which could effectively contribute to socio-economic development of marginalised 
communities. However, the ongoing illegal activities upon resources such as bushmeat, could 
negate this effort. Understanding the leading causes of such activities and their associated 
impacts may be the first step to tackling them.   
The aim of this study was to assess the drivers and the impact of illegal hunting activities in 
the Midlands region of KwaZulu-Natal, South Africa with specific reference to serval and oribi, 
indicator and potential keystone species for the wetland and grassland ecosystems. These 
ecosystems are under increasing pressure from anthropogenic activities including agriculture. 
The results of this study showed that the prevalence of illegal bushmeat hunting in the Midlands 
region of South Africa was not driven mainly by limited access to alternative resources. 
Although the study region is characterised by marginalisation, bushmeat exploitation was not a 
primary livelihood option. Bushmeat was consumed predominantly out of preference. The results 
also revealed that oribi remain susceptible to uncontrolled hunting, contrary to the serval which 
appears relatively resilient. The study findings presented herein can be utilised to inform and 
corroborate conservation initiatives aimed at protecting these species for their long–term 
persistence and that of other grassland and wetland dependent species.
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Appendices  
 
Appendix I:  
The questionnaire used to assess the drivers and extent of illegal hunting and trade of serval 
(Leptailurus serval) and oribi (Ourebia ourebi) species in the Midlands and Durban muthi 
market, South Africa.   
 
Assessing the drivers and extent of hunting and trade in serval and oribi in South Africa. 
Common names: serval (E) indlozi (Z) tierboskat (A) Ingwenkala (X) 
                                                     : oribi (E) oorbiegie (A) insinza (N) 
NB// Respondents may remain anonymous. 
Name of Interviewer: Date: 
Location/indawo: Survey assistant name: 
Sub-area/isigodi: Questionnaire No.: 
NB// Sections with 3 stars to be completed by all respondents. 
            ***A) Demographic Profile 
1. Age 
1. 18-
25 
2. 26-
32 
3. 33-
40 
4. 47-
54 
50 and above (please 
specify) 
 
2. Gender 
1. Male 2. 
Female 
 
3. Position in the family 
1. Head 2. 
Daughter 
3. Son 4. Close 
relative 
5. Other (please 
specify) 
 
4. Do you own livestock, land or both for farming? 
1. Land 2. Livestock 3. Land and livestock 4. None 
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5. What are your livelihood options? 
1. Employed 2. Trader 3. Hunter 4. 
Farmer 
5. Other (please 
specify) 
 
            B) The following section is to be completed by community members  
6. Are you aware of wild animals in your local area? 
1.Yes 2. No 
 
6.1 If yes, have you had any encounter with a wild animal in this area? 
1.Yes 2. No 
 
6.1.1 How, why, which species and how often? (Please see codes below). 
Activity Animal Reason Regularity 
    
    
    
Codes: 
 
6.1.2 If the selected activity above is hunting, do you hunt as a group or alone? 
1. As a group 2. Alone 3. As a group and alone sometimes 
 
7. What hunting methods do you use? 
1. Snares 2. Dogs 3. Guns 4. Other (please specify) 
 
 
Reason 1. Meat 2. Sport 3. Culture/ 
Tradition 
4. Muthi 
 
Regularity 1. Very 
frequent(weekly) 
2. 
Frequent(monthly) 
3. Sometimes 
(6months) 
4. 
Rare(yearly) 
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7.1 If dogs, how many dogs do you have? 
1. 1-2 2. 3-4 3. 5-6 4. More than 6 
(please specify) 
 
8. Are you a subsistence or commercial hunter? 
1. Commercial 2. Subsistence 3. Both 
 
9. How long have you been hunting? 
1. Less than 5 years 2. 5-10 years 3. More than 10 years 
 
10. If the selected reason for hunting in 6.1.1 is tradition/culture, did your forefathers practice 
this? 
…………………………………………………………………………………………….. 
11. Have you taught your children to hunt or are you still going to teach them? 
…………………………………………………………………………………………….. 
12. If the selected reason in 6.1.1 is meat, do you prefer wild meat over domestic? If so why? 
…………………………………………………………………………………………….. 
             B (1) Contact with serval and oribi 
13. Have you had any encounter with serval or oribi? 
1. Yes serval 2. Yes oribi 3. Yes Both 4. No 
 
13.1 If yes, when was it? 
 
 
 
13.2 Was it a random or a non-random encounter? 
1. Random 2. Non-random  
 
1. Few days 
ago 
2. A week 
ago 
3. A month 
ago 
4. Other (please 
specify) 
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13.3 If encounter was with serval, are they problematic animals?  
1. Yes 2. No 
 
13.4 If yes, why and what mitigation measures are normally taken? 
…………………………………………………………………………………………… 
 
 
             C) The following section is to be completed by muthi traders 
14. Are you a muthi trader? 
1. Yes 2. No 
 
14.1 If yes, do you sell muthi derived from wild animals? 
1. Yes 2. No 
 
14.2. If yes, how long have you been trading here? 
 
 
 
14.3 Are you a registered trader with a permit to trade in protected species? 
1. Yes 2. No 
 
15. Do you know serval? 
1. Yes 2. No 
 
16. Do you sell any parts of it as traditional medicine or other uses? 
1. Yes 2. No 
 
16.1 If yes, how do you obtain it? 
1. Less than 5 
years 
2. 5 to 10 
years 
3. 10-15 
years 
4. More than 15 
years 
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1. Hunt/ 
Harvest 
2. Buy from 
supplier 
3. Other (please 
specify) 
 
17. What parts of serval are vital in muthi making or other uses?  
………………………………………………………………………………………… 
18. What is this muthi used for? (E.g. ailments it heals) 
……………………………………………………………………………………….. 
19. Have you noticed changes in the demand for this service? 
1. Yes 2. No 
 
20. If yes, where does the demand come from? 
………………………………………………………………………………………... 
21. If increased, what is causing this change? 
…………………………………………………………………………………………. 
22. What other animals do you use more often? 
…………………………………………………………………………………………. 
22.1. Would you accept products from game farmed animals or domestic alternatives 
(substitutes) if there were any?  
1. Yes 2. No 
 
22.2 If no, why? 
....................................................................................................................................... 
23. Do you have other livelihood options? 
………………………………………………………………………………………… 
24. What measures do you take to ensure sustainability? 
…………………………………………………………………………………………. 
 
 
              D) The following section is to be completed by farm workers.  
25. Do you hunt for meat?  
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1. Yes 2. No 
 
25.1 If yes, why? 
………………………………………………………………………………………………. 
26. How long have you been hunting? 
1. Less than 5 
years 
2. More than 5 
years 
3. Grew up 
hunting 
 
27. How often do you hunt? 
1. Once a week 2. Once in two 
weeks 
3. Once a month 4. Other (please 
specify) 
 
28. What animals do you hunt for meat? 
…………………………………………………………………………………… 
29. What methods do you use when hunting and why? 
…………………………………………………………………………………… 
30. How much was your last harvest? 
1. One 2. Two 3. Three 4. More than 
three (please 
specify) 
 
31. Do you know oribi and do you hunt for it? 
1. Yes 2. No 
 
32. Why do you prefer oribi (wildmeat) over Domestic meat? 
1. Tastes 
better 
2.  Easy to 
obtain 
3. Better 
source of 
protein 
4. other (please 
specify) 
 
33. Are you selective when hunting, gender and age wise? 
1.Yes 2. No 
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33.1 If yes, what do you target for?  
1. Males 2. Females 
A. Adult B. Young 
 
34. Do you sell any derivatives of oribi? 
…………………………………………………………………………………… 
 
             E) The following section is to be completed by hunters 
35. Are you a commercial or a subsistence hunter? 
1. Commercial 2. Subsistence 
 
36. How long have you been hunting? 
1. less than 5 
years 
2. 5 to 10 
years 
3. More than 
10 years 
 
37. Reasons for hunting 
1. Meat 2. Medicine 3. Skins 4. Sport 5. Other 
(please 
specify) 
 
38. What methods do you use when hunting? 
1. Snares 2. Dogs 3. Guns 4. Other (please specify) 
 
38.1 If dogs, how many dogs do you have? 
1. 1-2 2. 3-4 3. 5-6 4. More than 6 (please 
specify) 
 
39. How often do you go out to hunt? 
1. Once a 
week 
2. Once in 
two weeks 
3. Once a 
month 
4. Other 
(please 
specify) 
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40. Have you had contact with serval or oribi? 
. …………………………………………………………………………………… 
40.1 If yes, when was it? 
1. This week 2. Two 
weeks ago 
3. Three 
weeks ago 
4. More than 
3 weeks ago 
  
41. Do you hunt for these animals and for what purposes? 
…………………………………………………………………………………. 
42. How much was your last harvest? 
 
1. One 2. Two 3. Three 4. More than 
three (please 
specify) 
 
43. Has there been an increase in demand for these animals? 
…………………………………………………………………………………. 
44. If yes, where is the demand coming from? 
…………………………………………………………………………………. 
             F) Section to be completed by farmers 
45. Are you a farmer (commercial or subsistence)? 
1. Yes 2. No 
 
46. Are there servals or oribis in your property or in this area?  
1. Yes 
servals 
2. Yes 
oribis 
3. Yes 
both  
4. 
No 
(Please indicate if they are in the area or in your property) 
……………………………………………………………………………………….... 
46.1. If yes, how often do you see these animals or this animal? 
1. Once a 
week 
2. Once in two 
weeks 
3. Once a 
month 
4. Other 
(please 
specify)  
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47. How much land do you own (Square km or Hectares)? 
………………………………………………………………………………………….. 
48. What kind of crops do you grow? 
………………………………………………………………………………………….. 
49. How often do you burn grass or wetland vegetation?  
1. Once a year 2. Twice a 
year 
3. Three times 
a year 
4. Other 
(please 
specify)  
 
50. Have you ever found a dead oribi or serval in your property?  
  
 
50.1 If yes, what was the cause of death?  
………………………………………………………………………………………… 
 
               ***G) Knowledge and consideration of laws and regulations (To be completed by all 
respondents) 
51. Do you know of any norms, regulations or laws governing the use of oribi or serval? 
………………………………………………………………………………………….. 
 
52. If yes, do you understand and follow them, or have you ever tried following them? 
…………………………………………………………………………………………. 
 
             ***H) Changes (To be completed by all respondents) 
53. Have you noticed any changes in the population of serval or oribi?  
 
1. Yes 2. No 
 
54. If yes, are the changes positive or negative? 
 
1. Positive 2. Negative 
 
 
1. Yes 2. No 
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55. What could be the cause of such changes according to your understanding? 
 
…………………………………………………………………………………………… 
 
56. If negative, what can be done to solve the problem? 
 
…………………………………………………………………………………………… 
 
57. Has there been a disease outbreak involving oribi or serval? 
 
…………………………………………………………………………………………… 
 
58. Do you take any measures to ensure sustainable use of these resources (wild animals)? 
 
……………………………………………………………………………………………. 
 
59. Do you know of any road accidents involving oribi or serval?  
 
……………………………………………………………………………………………. 
 
 
                                                             END 
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Appendix II:  
The results of the survey conducted in the Durban muthi market with muthi traders, skin traders and traditional healers.  
  Parts used Ailments & uses     
Respondent Procurement Meat Bones Head Feet Fat Body 
fluids 
Skin Headache Epilepsy Arthritis bad 
spirits 
urinary 
issues 
Relationships Traditional 
attire 
Farmed 
Alternatives 
MT Buy               Yes 
TH Hunt               Yes 
MT Buy               Yes 
TH Buy               Yes 
ST Buy               Yes 
ST Buy               Yes 
Note: MT- muthi trader, TH- traditional healer, ST- skin trader. 
 
 
 
 
 
 
 
